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OSWER Policy Directive
#9476 .00=5

CHAPTER 4

INSTRUCTIONS FOR PREPARING CLOSURE
AND POST-CLOSURE COST ESTIMATES

Owners and operators must prepare detailed written estimates of the
current costs of closing their facilities and, for disposal facilities, the
costs of monitoring and maintaining them after closure.! The cost
estimates must be based on the activities described in the closure and
post-closure plans. These cost estimates are used to determine the level of
financial assurance required.

This chapter discusses the assumptions to be used in developing estimates
as follows: - '

. Section 4.1 =-- Applicability of cost estimating
requirements;

. Section 4.2 ~-- Basic rules for preparing cost
estimates;

. Section 4.3 -- Revising cost estimates to reflect
changes in closure and post-closure plans;

* Section 4.4 -- Annual adjustments for inflation; and

* Section 4.5 =-- Documentation for cost estimates.

This chapter supplements the information included in Guidance Manual:
Cost Estimates for Closure and Post-Closure Plans (Subparts G and H)
(hereinafter referred to as Cost Estimate Guidance Manual), EPA
#530-SW-86-036, OSWER Policy Directive Number 9476.00-6. That document
includes sample worksheets outlining the cost components that should be
included in a closure or post-closure cost estimate for various process
types. In addition, that document presents unit costs (or ranges of costs)
for each of the activities.

4.1 APPLICABILITY OF COST ESTIMATING REQUIREMENTS

Exhibit &4-1 summarizes the applicability of the cost estimating
regulations as follows:

(1) Owners or operators of ALL TSDFs with the exception

of Federal or State government agencies, must prepare
closure cost estimates based on the closure plans.?

! 40 CFR 264.142(a), 264.144(a), 265.142(a), and 265.144(a).

% 40 CFR 264.140 and 265.140.
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. L-3 OSWER Policy Directive
#9476.00-5

Owners or operators of ALL facilities with disposal

units must prepare estimates of the costs of conducting
30 years of post-ciosure care based on the post-closure
plan. Disposal units include landfills, land

treatment, and disposal surface impoundments.

ALL owners or operators of surface impoundments, waste
piles, and tanks required to prepare contingent

closure and post-closure plans must prepare ciosure

and post-closure cost estimates consistent with the
contingent plans.?® Owners or operators of tanks

must prepare a& closure cost estimate consistent with

the contingent closure plan if those costs are higher

than the costs of ""clean closure".* (See Section

.2.1.3 of this manual for further discussion on

contingent plans.)

Owners or operators of ALL storage or treatment
surface impoundments, waste piles, or tanks not
otherwise required to prepare contingent plans and
cost estimates must revise the closure cost estimate
and prepare a post-closure cost estimate if it is
determined prior to the certification of final closure
that the unit must be closed as a landfiil.®

g 4.2 BASIC RULES FOR PREPARING COST ESTIMATES

e

L

The following sections describe the assumptions that should be used when
preparing closure and post-closure cost estimates:

Section 4.2.1 -- Relationship between the closure and
post-closure plans and cost estimates;

Section 4.2.2 -- Scope of the closure cost estimate;

Section 4.2.3 -- Scope of the post-closure cost
estimate;

Section 4.2.4 -~ Inclusion of ground-water monitoring

"costs in cost estimates;

¥ 40 CFR 264.228(c) and 264.258(c).

“ 40 CFR 264.197(c) and 265.197(c).

5 40 CFR 264.112(c), 264.118(a) and (c), 264.197(b), 265.112(c),
265.118(a) and (d), and 265.197(b).
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. Section 4.2.5 -- First- vs. third-party costs; and

* Section 4.2.6 -- Disallowance of salvage value and zero credit
for sale of hazardous wastes.

4.2.1 Relationship Between the Closure and Post-Closure Plans
and Cost Estimates

The closure and post-closure cost estimates must be based on activities
described in the closure and post-closure plans (or contingent plans).
Exhibit 4-2 lists the key activities that must be included in the closure and
post-closure cost estimates. Closure and post-closure cost estimates must
include a cost for each activity or sub-activity outlined in the closure and
post-closure plans. The cost components included in the cost estimate
should correspond to the activities described in the plan.

The cost estimates may be prepared on a per-unit basis or for the whole
facility. Appendix C of this manual includes sample closure and post-closure
plan checklists prepared on a per-unit basis that may be useful in identifying
cost components to include in the cost estimates. The Cost Estimate Guidance
Manual also presents costs on a per-unit basis. Owners or operators of
facilities with multiple units may prefer to estimate certain costs (e.g.,
final cover installation, incineration of inventory, removal of wastes from an
impoundment) on a per-unit basis and others on a facility-wide basis (e.g.,
ground-water monitoring, testing for soil contamination, removal of
contaminated soil and residues, decontamination of facility equipment and
structures, and certification of final closure).

4.2.2 Scope of the Closure Cost Estimate

The closure cost estimate should reflect the costs of conducting closure
in the year that the estimate is prepared. Annually thereafter, the owner
or operator must update this estimate for inflation either by using an
inflation adjustment factor, or by recalculating the cost estimate based on
current costs of that year (see Section 4.4).

The closure cost estimate must be based on the most expensive cost of
closure at any time over the life of the facility.® The closure cost
estimate should always be high enough to ensure that if, ar any time, the
facility had to begin closure, the costs of closure would not exceed the cost
estimate. For example, the cost estimate must account for the costs of
managing the maximum inventory over the life of the facility, including the
costs of constructing a new cell to handle the wastes, if necessary, if the
wastes are to be disposed on-site, and closing the maximum number of cells of
a landfill even open, including those no longer receiving wastes but not yet
completely closed. The conditions on which the cost estimate is predicated
may differ significantly from the conditions anticipated at the end of normal
facility life.

® 40 CFR 264.142(a)(1l) and 265.142(a)(l).
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EXHIBIT 4-2

OSWER Policy Directive
#9476.00-5

©

KEY ACTIVITIES TC BE INCLUDED IN THE CLOSURE
AND POST-CLOSURE COST ESTIMATES

ACTIVITIES

CLOSURE

POST-CLOSURE CARE

Inventory management
- transportation to off-site TSDF
- on-site treatment or disposal
Facility decontamination
Monitoring activities
Final cover installation
Maintenance of security

Survey plat

Closure certification

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Monitoring

Leachate management

Routine maintenance

Filing post-closure notices
Maintenance of security

Post-closure certification
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In some cases, owners or operators may intend to expand the capacity or
capabilities of the facilities by constructing new hazardous waste management
units or expanding existing onmes. The cost estimate must equal the maximum
costs of closing all units currently active at the facility. If.an owner or
operator deoes not close units prior to expanding or constructing new ones, the
maximum extent of operation over the life of the facility will be
significantly greater than at the time the cost estimate was first prepared
and subsequently updated. Owners and operators must revise their cost
estimates whenever the cost of closing the units currently active at the
facility increases. When new units are constructed or existing units are
expanded, the cost estimate must be increased within 60 days prior to the
initial receipt of hazardous waste at the new {(or expanded) unit.

The cost estimate need not include the costs of responding to highly
unusual contingencies unless such circumstances apply at the time the owner or
operator prepares the initial cost estimate. For example, the cost estimate
need not account for costs resulting from the effects of the 100-year flood or
a liner failure that requires all hazardous wastes in & trench to be dug up
and disposed elsewhere. If such an event occurs during the life of the unit
or facility, thus causing the original maximum inventory estimate to be
exceeded, the owner or operator should revise the closure plan and cost
estimate to account for the new conditions, unless the maximum inventory will
be reduced to the level originally estimated quickly.

To account for the maximum costs of closure, the cost estimate should
reflect fully loaded costs, including cost of labor, fuel and maintenance,
contingency fees which are routinely incorporated into contractor cost
estimates. Finally, the closure cost estimates must be based on the costs of
hiring an independent party to conduct closure (see Sectiocm 4.2.5).

4,2.3 Scope of the Post-Closure Cost Estimate

The post-closure cost estimate must reflect the costs of monitoring and
maintaining each disposal unit of the facility for the entire post-closure
care period.’ When preparing the cost estimate, the owner or operator
should assume a 30-year post-closure care period unless the Regional
Administrator or State Director extends or reduces the length of the period
prior to final closure of the facility. Because the timing of the
post-closure care period may vary by unit (i.e., some units will be closed
while others will be operating) at some facilities it may be easiest to
calculate post-closure care costs on a per-unit basis.

The post-closure cost estimate for each unit is calculated by muitiplying
the current ANNUAL post-closure cost estimate by the number of years of

7 40 CFR 264.144(a) and 265.144(a).
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post-closure care required.® The estimate must include the cost of
activities conducted annually over the post-closure care period (e.g., ground-
water monitoring and inspections), and activities required less frequently,
such as: extensive soil replacement and maintenance or replacement of
equipment (e.g., ground-water monitoring wells).

The post-closure cost estimate should reflect the costs of 30 years of
post-closure care in the year that the estimate is prepared and should be
adjusted annually thereafter until final closure has been certified (see
Section 4.4). The post-closure cost estimate should also incorporate fully
loaded costs and third-party costs (see Section 4.2.5).

4.2.4 Inclusion of Ground-Water Monitoring Costs in Cost Estimates

The cost estimate for ground-water monitoring during the closure and
post-closure care periods, should be consistent with the costs of monitoring
activities conducted during the operating life. If a corrective action
program has been instituted at a unit or facility, the costs of conducting
corrective action do not need to be included in the cost estimates.? The
costs of compliance monitoring, however, must be included.

4.2.5 First- vs. Third-Party Costs

The regulations specify that the closure and post-closure cost estimates
must be based on the costs to the owner or operator of hiring a THIRD PARTY
to conduct the activities specified in the closure and post-closure
plans.!® Parents or subsidiaries of the owner or operator cannot be
considered third parties.'! The regulations do not require that the
estimates be prepared by a third party.

' 40 CFR 26&4.144(a)(2) and 265.144(a)(2).

* Regulations requiring financial assurance for corrective action are
currently being developed under the authority of RCRA Sections 3004(a) and
(u). Financial assurance for corrective action was proposed on October 24,
1986 in 51 Federal Register 37854.

1% 40 CFR 264.142(a)(2), 264.144(a)(l), 265.142(a)(2), and 265.144(a)(1).

'l 40 CFR 264.142(a)(2), 264.144(a)(1), 265.142(a)(2), and
265.144(a)(1). A parent is a corporation that directly owns 50 percent or
more of the voting stock of the corporation that owns or operates the
facility. A corporation is considered a subsidiary of the owner or operator
if SO percent or more of its stock is owned by the owner or operator (40 CFR
264.141(d) and 265.141(4)).

ICF INCORPORATED
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The following assumptions should be used when preparing the estimates:

¢ Hazardous wastes may be treated or disposed of on
site or at an off-site TSDF. However, if an owner or
operator chooses on-site management, he must demonstrate
that on-site capabilities will be available at all times
over the life of the facility. For example, if an owner
or operator intends to dispose of wastes in tanks by
deep welling them on site, the plan must indicate that
the underground injection wells will be open and
operating and are allowed to accept the wastes from the
tank. In addition, if the owner or operator intends to
dispose of wastes on site, he must demonstrate that
disposal capacity will be available at all times over
the life of the facility. (If the owner or operator
intends to dig a trench or cell at closure to handle
remaining inventory, the costs of cell design and
construction must be included in the cost estimate.)

* The estimate of costs of managing hazardous wastes
on site'must be sufficient to cover routine maintenance
that may be required at_any time over the life of the
facility (e.g., operating and maintenance costs for
incinerators).

e The cost estimates must incorporate the costs of a
third party conducting all closure and post-closure care
activities including managing hazardous wastes on
site, if applicable. For example, the estimate must
include the costs of hiring a third party to pretreat
wastes and dispose of them on site.

Although the estimates must be based on the costs of a third party
conducting all closure and post-closure care activities, the owner or operator
or a corporate parent or subsidiary may conduct the activities specified in
the closure and post-closure plans. Under all circumstances, however, closure
and post-closure care certifications must be completed by an INDEPENDENT
registered professional engineer.!?

4.2.6 Disallowance of Salvage Value and Zero Credit for Sale of
Hazardous Wastes

An owner or operator may intend to recycle all remaining hazardous wastes
or sell equipment, land, or hazardous waste. While these practices are
encouraged, an owner or operator may not deduct the potential salvage value
of these items from the closure cost estimate.!® Similarly, owners or
operators may not assign a zero value to the costs of disposing of wastes
that are expected to have economic value at closure.'®

'2 40 CFR 264.115, 264.120, 265.115 and 265.120.
'3 40 CFR 264.142(a)(3) and 265.142(a)(3).

1% 40 CFR 264.142(a)(4) and 2635.142(a)(4).
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4.3 REVISING COST ESTIMATES TO REFLECT CHANGES IN
CLOSURE AND POST-CLOSURE PLANS

Prior to certification of final closure of the facility, owners or
operators must revise the closure and post-closure cost estimate whenever a
change in the closure or post-closure plan INCREASES the cost estimate.!?®
(See Section 3.3 of this manual for a discussion of deadlines and procedures
for revising the plans and estimates.) If the Regional or State Office
determines prior to final closure that post-closure care for any or all of the
units must continue for longer than 30 years, the owner or operator must
increase the post-closure cost estimate accordingly. If an owner or operator
of a storage or treatment impoundment, waste pile, or tank system not
otherwise required to prepare a post-closure cost estimate must close the unit
as a landfill, the owner or operator must prepare a post-closure cost
estimate. An owner or operator may revise the cost estimates if a change in
the plans results in a decrease in the costs.

4.3.1 Changes in the Closure or Post-Closure Plans that May
Increase the Cost Estimates

The following changes in facility conditions or activities could increase
the closure or post-closure cost estimate:

. An increase in facility size and/or capacity;

e Changes in the partial closure schedule (e.g., an
owner or operator conducts partial closures of the
facility less frequently than originally scheduled, thus
increasing the maximum extent of the operation);

. An increase in the estimate of maximum inventory;

® Changes in the types of hazardous wastes to be handled
at closure;

® Changes in regulatory requirements that affect the
costs of closure activities (e.g., pretreatment

standards that must be satisfied to landfill certain
hazardous wastes;

1% 40 CFR 264.142(c), 264.144(c), 265.142(c), and 265.144(c).

ICF INCORPORATED
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More extensive ground-water monitoring requirements as
a result of an owner's or operator's operating
experience or the availability of new data that were
previously unavailable;

Contingencies over the operating life of the facility
which affect the types of activities that will be
required at closure or during the post-closure care
period;

For surface impoundments, wastes piles, and tanks not
otherwise subject to the contingent plan and cost
estimate requirements, extensive soil contamination
results in the need to close the unit as a landfill and
conduct post-closure care;

Extensions to the length of the post-closure care
period for one or more units;

Changes in annual or intermittent post-closure care
maintenance activities, including changes in the nature
and frequency of the activities required; and

Changes in surrounding land use (e.g., an increase in
population density surrounding the facility warrants
increased security provisions during the post-closure
care period; expanded ground-water monitoring is
required due to a change in the underlying ground-water
usage).

4.3.2 Changes in the Closure or Post-Closure Plans that May Decrease the

Cost Estimates

The closure cost estimate may be reduced ONLY if the new estimate still
accounts for the maximum costs of closing operating units at any time over the
life of the facility. The following changes in facility conditions may
justify a decrease in the closure or post-closure cost estimate:

Reductions in the size of the facility remaining to be
closed over the remaining life of the facility (e.g.,

if the maximum cost of closure over the life of the
facility includes the costs of closing two landfill
cells and four tanks, the cost estimate may be reduced
after closure of the entire landfill if only the storage
tanks were operating for the remaining life of the
facility); ‘

Reduction in the size of the facility subject to

post-closure care (e.g., fewer cells of a landfill are
operated than were originally intended);

ICF INCORPORATED
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¢ . Changes in manufacturing processes reduce the
quantities of hazardous wastes to be handled at closure;

° Reduction in the number of years of post-closure care
remaining for units closed prior to final closure of the
facility. .

4.4 ANNUAL ADJUSTMENTS FOR INFLATION

The closure and post-closure cost estimates must equal the current costs
of closing the facility and conducting 30 years of post-closure care. To
account for annual inflation, an owner or operator may either: (1)
recalculate estimates every year using that year's current prices; or (2)
every year multiply the current estimate by an inflation factor that measures
the general trend in prices in the economy.'® The cost estimates must be
updated until final closure of the facility.

4.4.1 Options for Updating the Closure and Post-Closure Cost Estimates
for Inflation

Owners or operators may choose to update their cost estimates for
inflation by recalculating the costs using current dollars. For example, if
the owner or operator prepared the initial cost estimates in 1985 using the
prevailing prices in 1985, in 1986 he may recalculate the estimates using the
prices prevailing in'1986.

If the owner or operator. chooses to update the cost estimates annually
using an inflation factor, this factor must be derived from the most recent
Annual Implicit Price Deflator for Gross National Product (GNP) and the
Annual Implicit Price Deflator of the previous year.!’ The implicit price
deflator is an index that reflects the increase or decrease in the general
price level over the past year, using prices from the year 1982 as the base.

Owners or operators using the implicit price deflator to adjust their cost
estimates for inflation should follow these three steps:

Step 1. Obtain the most recent annual Implicit Price
Deflator and the annual Implicit Price Deflator of
the previous year.

Step 2. Calculate the inflation factor.

Step 3. Multiply the inflation factor by the cost estimate
to derive the new cost estimate.

'¥ 40 CFR 264.142(b), 264.1644(b), 265.142(b), and 265.144(Db).

'7 40 CFR 264.142(b), 264.144(b), 265.142(b), and 265.144(b).

ICF INCORPORATED
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STEP 1. Obtain the MOST RE‘CENT Annual Implicit P‘rice Deflator and the
Annual Deflator for the previous year from the following sources:'?

(1) The Survey of Current Business;
(2) Economic Indicators;
(3) Regional or State EPA Office; and
(4) RCRA/Superfund Hotline.
(1) The Survey of Current Business, is published monthly by the U.S.

Department of Commerce, Bureau of Economic Analysis. The figures for the
Annual Implicit Price Deflators- are included in the section of the Survey of

Current Business called "National Income and Product Accounts Tables.” The
deflators are generally found in Table 7.1, entitled "Implicit Price Deflators
for Gross National Product." Exhibit 4-3 includes a sample page from the

November 1985 issue. The Implicit Price Deflator that is used to adjust the
cost estimate is the one specified for Gross National Product (GNP) -- line 1
in Table 7.1 (see line 1 on Exhibit 4<3). The most recent annual deflator and
the annual deflator of the previous year must be used. Therefore, the owner
or operator should refer only to the annual totals for GNP and ignore all
quarterly data. The most recent annual deflator in this issue is for 1984 --
223.43; the deflator for the previous year (1983) is 215.34. (See "A" on
Exhibit 4-3.) ‘

Subscriptions of Survey of Current Business may be obtained for $30.00
per year by contacting the Superintendent of Documents, U.S. Government
Printing Office, Washington, D.C., 20402. It also should be available in most
large public libraries. If the publication is not available in the owner's or
operator's library, the owner or operator may wish to urge the library to
obtain the document from a Federal Depository Library. The Federal Depository
Library Program provides government publications free of charge to designated
libraries. Because of lag times in publishing and distribution, if the
current month's issue is not available, the owner or operator should use the
annual price deflators from the most recent issue available.

'* Because the Department of Commerce derives the Annual Implicit Price
Deflator by averaging prices throughout the calendar year, the Annual Implicit
Price Deflator is generally not available until February of the following
calendar year. Therefore, the most recent Annual Implicit Price Deflator will
reflect inflation of the previous calendar year. For example, cost estimates
adjusted for inflation in April 1987 will be updated using the Annual Implicit
Price Deflator for 1986.

|CF INCORPORATED

[N

wt



ax

P IT

—

November 1985

+-13

EXHIBIT 4-3
SURVEY OF CURRENT BUSINESS

Table 3.2.—Federal Government Receipts and Expenditures

Direccive
.00-5

Table 7.1.-—=Impiicit Price Deflators for Gross National Produet

Billions of dollare

1983 | 1984

Seasonaily adjusted st annuai rates

: 1984 ! 1985
} fm oo n ! ome
Receipta.......ocv v | sanl roari 10e3| resz{ tms| iy tms| 1120
i
Personal tax and nontax l ;
952! 31501 3107, 3197 327.9| 3822] 31831 35438
2888( 3084 3038f 314.0] 321.2] 3554) 310.8| 3474
5.9 5.9 6.2 3.0 6.0 6.2 6.7 6.8
5 7 5 1 1 3 T 7
39.8 708 15.6 65.3 69.1 674 66.1 69.5
52.4 85.5 55.9 56.1 559 56.4 60.7 $3.6
36.1 35.8 36.1 35.6 385 353 383 353
9.1 119 121 12.4 t2.1 2.8 11.5 12.0
Nontaxas. 71 13 kA 32 84 3.7 13.8 33
Contrbutions for social
IABUFRNCE ... o.eoremmreessrevcrmnon ] 233.7| 263.4| 262.0| 266.2| 269.0| 2853] 2389| 2921
Expenditures.............. 7] 880.5] 36807 2868| 919.7( 9345 948.0) 9730
Purchases of goods and

serices........ 2054{ 296.4¢ 3020| 31571 3199] 324.2; 3506
Natwonai defense. 221.51 208 220.3| 231.6) 2339( 2411 2850
Nondefenss... 73.9 75.6 317 84.1 85.9 83.2 95.6

for paym: 3530/ 350.1) 353.3! 360.4| 3703] J69.8] 3730
To rmﬂl 344.5] 34IT| 346.27 347.2] 363.L| J6L.6] 3656
To foreigner 8.4 6.4 7 131 7.2 8.2 T4
Grants-in-aid 0 State and
. 93.2 93.2 921 7o 95.1 98.1] 1014
116.7| 1109y 1220| 1264 128.2{ 1328 (322
143.67 1380 149.0| 1539| 1556 1596} 160.0
12¢.0] 119.2] 1289¢ 1329{ 13493| 1390 1391
19.6 18.9 20.0 210 0.7 20.6 20.9
26.9 a2 210 .4 T4 26.9 8
Submdies lems current sur .
plus of government
23 \7.7 16.5 0.7 3.1 2.1 15.8
216 16.4 15.8 205 {7 2.7 17.0
-7 =13 - -3 & 8 1.2
1 2 -4 5 1 -0 -0
Surplue or defleit
(=) NIPA'Scccraes «~1758] <1637} ~ 18061 -197.8| = 165.1 | -214.1{ =201.0
Social insurance funda... -85 =17} =73} -102] -25 1.8 -4
Other ... ricenninninns ~167.4] ~158.0] - l7§.3 ~187.7] = 1626} =215.8{ - 20056
Tabie 3.3.—=State and Local Government Receipts and Expenditures
478.2] S23.8| 520.6| S24.6) 539.7) S468| S34.0 st0.7
t09.0| 1203 1196( 121.2] 1238} 1268] 1299{ 1319
58.7 64.5 84.5 646 88.7 67.2 68.7 63.9
40.8 45.8 45.2 46.5 473 49.1 50.6 52.2
2.5 10.0 99 10.2 103 10.5 10.7 10.9
16:0 19.1 20.2 178 18.5 179 17.8 18.8
280] 248.4| 2484 25057 256.5| 261.1| 2888 2123
1074 119.4| 11831 1202 123.0( 1250) 1279 1310
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(2) Economic Indicators is published monthly by the Council of Economic
Advisors. The same GNP annual deflators as are published in the Survey of
Current Business are published on page 2 of Economic Indicators in a table
entitled "Implicit Price Deflators for Gross National Product.” Exhibit 4-4
includes a sample page from the November 1985 issue. As discussed above, the
owner or operator should refer to the most recent annual figure for GNP and
the annual figure for the previous year. (See "B" on Exhibit 4-4.)

Subscriptions may be obtained from the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402, for $27.00 per year. It
also should be available in most large public libraries or through the Federal
Depository Library Program.

(3) The EPA Regional or State Office should maintain a subscription to
Survey of Current Business or Economic Indicators.

(4) The owner or operator may also contact the RCRA/Superfund Hotline
toll free from 8:30 to 4:30 EST at 800-424-9346. In Washingtom, D.C., the
number is 202-382-3000. The owner or operator should be sure to request the
most recent Annual Implicit Price Deflator and the final Annual Implicit
Price Deflator for the previous year.

STEP 2. Calculate the inflation factor by dividing the most recent
annual implicit price deflator by the annual implicit price deflator of the
previous year. Using the figures included in che November 1985 issue of
Survey of Current Business or Economic Indicators (shown in Exhibits 4-3 and

‘4=4) as an example, the inflation factor would be calculated as follows:

Most recent GNP Annual Implicit Price Deflator, 1984  (223.43)

Previous Year's Annual GNP Implicit Price (215.34)
Deflator, 1983

.The result is an inflation factor of 1.04.

STEP 3. Adjust the cost estimates for inflation by multiplying the most
recent closure and post-closure cost estimates by the inflation factor. For
example, if a closure cost estimate of §100,000 prepared in December 1984 were
adjusted for inflation in December 1985, the new cost estimate would be
$104,000 (i.e., $100,000 times the inflation factor of 1.04). Each subsequent
update for inflation will adjust the cost estimates updated the previous
year. Using the above example, in December 1986, the owner or operator will
multiply the new cost estimate of $104,000 by an inflation factor derived from
the 1985 and 1984 Deflators.

4.4.2 Deadlines for Adjusting Cost Estimates for Inflation

Owners and operators must update their closure and post-closure cost
estimates within 60 days PRIOR to the anniversary date of the establishment
of the financial assurance instrument. Owners or operators who use the
financial test to demonstrate financial assurance must update their cost

ICF INCORPORATED
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GROSS NATIONAL PRODUCT IN 1972 DOLLARS
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estimates for inflation within 30 days AFTER the end of the firm's fiscal
year and prior to the submission of financial test documentation to the
Regional or State Office.

Prior to October 29, 1986 (the effective date of the May 2, 1986 rules),
cost estimates were updated for inflation on the anniversary date of the cost
estimate rather than on the anniversary date of the financial assurance
mechanism. This change in deadlines may result in a number of one-time
adjustment rules that apply the first time an owner or operator of an existing
facility renews the financial instrument (or resubmits financial test
documentation), or updates the cost estimates under the revised regulations.

The rule for calculating the inflation adjustment factor for the first
time under the May 2, .1986 rules will depend on when the cost estimate was
last adjusted for inflation under the previous regulations AND the
anniversary date of the financial assurance mechanism (or the fiscal
yvear-end date for financial test users). These rules are discussed below.

Rule }|: If the cost estimate was last updated between

: October 29, 1985 and March 1, 1986, and the next
update is required between October 29, 1986 and
March 1, 1987 (i.e., the anniversary date of the
financial instrument or the fiscal year-end date
falls within this period), the inflation
adjustment factor is calculated by dividing the
1985 Deflator by the 1984 Deflator.?'?

Rule 11: If the cost estimate was last updated between
March 1, 1986 and October 28, 1986, and the next
update is required between October 29, 1986 and
March 1, 1987, no adjustment for inflation is
required until the period between October 29, 1987
to March 1, 1988. These owners or operators have
already updated their estimates to account for
1985 inflation.

Rule }il: If the cost estimate was last updated between
October 29, 1985 and March 1, 1986, and the next
update is required between March 1, 1987 and
October 28, 1987, the inflation adjustment factor
is calculated by dividing the 1986 Deflator by the
1984 Deflator. These owners or operators must
adjust their estimates to reflect 1984 and 1985
inflation.

!* Owners or operators with financial instrument renewal dates between
October 29, 1986 and December 27, 1986, will not have the full 60 days to
update their cost estimates. Similarly, owners or operators using a financial
test with a fiscal year ending between October 1, 1986 and October 27, 1986
will have less than 30 days to update their estimates. In these situations,
owners or operators may wish to contact the Regional or State Office or the
RCRA Hotline to obtain the Deflators as quickly as possible.

lCF INCORPORATED
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. Rule 1V: If the cost estimate was last updated between
March 1, 1986 and October 28, 1986, and the next
update .is required between March 1, 1987 and
October 28, 1987, the inflation adjustment factor
is calculated by dividing 1986 Deflator by the
1985 Deflator.

4.5 DOCUMENTATION FOR COST ESTIMATES

Although the regulations do not specify the format to be used for closure
and post-closure cost estimates or the level of detail to be provided, the
cost estimates must contain sufficient detail to allow the Regional or State
Office to evaluate their accuracy. Documentation for the cost estimates
should clearly delineate all activities and subactivities consistent with
those described in the closure and post-closure plans and include the fully
loaded costs of closure and post-closure care, including the costs of labor,
equipment, and contingency fees. Documentation supporting cost estimates
should also clearly reflect that such estimates are based on third-party costs
where required. Five sources that might be used in developing cost estimates
for the activities listed in the closure and post-closure plan are:

(1) Guidance Manual: Cost Estimates for Closure and Post-
Closure Plans (Subparts G and H), November 1986,
available through EPA Regional Offices (OSWER Policy

{ Directive Number 9476.00-6);

(2) Owner or operator experience;
(3) Contractor estimates;
(4) Cost estimating handbooks; and
(5) Worksheets and workups.
These data sources are described in more detail below.
4.5.1 Guidance Manual: Cost Estimates for Closure and Post-Closure
! Plans (Subparts G and H)
This EPA guidance manual contains guidance and information on key cost
. components and ranges of unit costs applicable to closure and post-closure
care activities. The manual is organized into four volumes:
o Volume I contains worksheets outlining cost components
applicable to facilities with tank, container storage,

P ' and incinerator units;

d Volume II contains worksheets outlining cost
components applicable to land disposal units;

ICF incorroraten
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® Volume III contains information on unit costs of key
closure and post-closure care activities (e.g., final
cover, certification); and

° Volume IV contains detailed documentation of the unit
costs.

4.5.2 Owner or Operator Experience

In many cases, the most readily available source of cost information for
existing facilities will be operating records. For example, if an owner or
operator routinely ships wastes off site to a TSDF and intends to follow the
same procedures during closure, an estimate of the costs of treating or
disposing of inventory at closure may be derived from contractor invoices. If
an owner or operator intends to construct & cell as part of closure
procedures, records of the costs of excavation, installing liners,
ground-water monitoring, etc., should be available from internal records.
Records from previous partial closures including contracts and invoices for
installing final covers, decontaminating facility equipment and soil, and
installing security equipment also may provide information to support the cost
estimate. Similarly, the costs of ground-water monitoring during the closure
and post-closure care period may be similar to the costs of monitoring during
the facility's active life.

The cost estimates must be based on the cost of hiring a third party to
conduct closure and post-closure care activities. Thus, the owner or
operator must include a factor for hiring third-party labor if current
practices include in-house labor and activities.

4.5.3 Contractor Estimates

Many cost estimates, particularly for those services that are to be
purchased from a contractor or contractors, may be obtained from the
contractor themselves. It is not necessary for documentation purposes to have
written and validated cost estimates; a record of the party contacted, the
date of the contact, and the estimates given is sufficient.

4.5.4 Cost Estimating Handbooks

Three widely used cost estimating handbooks are the Means Mechanicali
Cost Data, the Means Construction Cost Data, and the Means Site Work Cost
Data, which are published and updated annually by Robert Snow Means Company,
Inc. Care should be taken in using such manuals. For example, some manuals
include costs of administration, normal contingencies, and profits in their
unit costs estimations, whereas others do not. In some cases, theoretical
work rates must be adjusted to normal field conditions and to include
administrative costs.
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4.5.5 Worksheets and Workups

Detailed workups of the costs should include an estimate of labor,

. equipment, energy, and material needs; the basis for these assumptions and the
total time required for each activity should be included in the workup. Costs
for supervision and administration should be added and adjustments made to
account for fully loaded labor and equipment costs.

[
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APPENDIX A
CLOSURE TIMELINES

This appendix contains four timelines that reflect key closure activities
and the timeframes in which those activities are conducted. The activities
include those performed by the owner or operator in conducting closure and the
administrative activities performed by the Regional or State Office during the
review and approval of closure plans. These timelines assume that closure
activities and plan approval are completed by the deadlines specified in
Subpart G. However, the timelines also identify points in time at which
extensions to the deadlines may be granted.

The timelines are based on the status of closure plan approval.
Therefore, the four timelines address:

(1) Permitted and interim status facilities with approved plans for
surface impoundment, waste pile, landfill, and land treatment
units; (Exhibit 4-1);

(2) Permitted and interim status facilities with approved plans for
container storage, tank, and incineration units (Exhibit A-2);

(3) Interim status facilities without approved plans for surface
impoundment, waste pile, landfill, and land treatment units
(Exhibit 4-3); and

(4) Interim status facilities without approved plans for container
storage, tank, and incineration units (Exhibit A-4).

The following notes may be helpful when using the timelines:

* Receipt of the final volume of hazardous waste occurs at day
2zero;

. The days correspond to days before or after receipt of the
final volume of hazardous waste, with events that occur before
that point taking place on "negative" days. The regulations
generally measure the closure deadlines from the date of receipt
of the final volume of hazardous waste. The deadlines for
submission of closure plan and notification of closure, however,
are triggered by the "expected date of closure (i.e., within 30
days after the final receipt of hazardous wastes or longer if
approved by the Regional or State Office).” In order to minimize
confusion that might result if deadlines used different
benchmarks, all deadlines including those for submitting the
closure plan and notification, use receipt of the final volume of
hazardous waste as a benchmark. For example an owner or operator
must notify of the intent to close a landfill cell 60 days prior
to the expected date of closure. This deadline is denoted on
Exhibit A-1 as 30 days prior to the final receipt of hazardous
waste;
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The timelines are designed so that the deadline is the last
possible day that an event may take place, unless a variance or

extension of time is obtained by the owner or operator;

The legend indicates the points in time when extensions or
variances may be requested;

The description of the event taking place occurs immediately
above and to the right of the day by which it must take place; and

"0/0" refers to the facility owner or operator and "RA" refers
to the Regional Administrator.
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EXHIBIT A-2

CLOSURE TIMELINES FOR PERMITTED FACILITIES
AND INTERIM STATUS FACILITIES WITH APPROVED PLANS:

Container Storage, Tank and Incinerator Units

45 60 75 92 105 120 135 150 165 180 195 210 225 240 270 285 300

30

-15

-30

OSWER Policy Direccive

#9476.00-3 '

ys afler an unexpected evenl has occurred

g the partial or final closure period, O/O musi amend the

LEGEND

A Extension may be granted

Change in timeline scale

which has affecied the closure plan. If an unexpected event occurs durin,

! The 0/0 must submit a written request for a permil modification no later than 60 da
closure plan no later than 30 days afler the unexpecied event.
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30 years 60 days 120 days

240 300

180

150

EXHIBIT A-3
CLOSURE TIMELINES FOR INTERIM STATUS

90

FACILITIES WITHOUT APPROVED PLANS
60

Surface Impoundments, Waste Piles, Landfills,
and Land Treatment Unils

30

~-90 -60 -30

-120

-130

>

LEGEND

A Exiension may be granied

Change in limeline scale

Sixty days after closure of the LAST hazardous wasle disposal unit, the deed

FIRST hazardous waste disposal unit.

otce must be ameaded as necessasy.
The RA can reduce or extend the posi-closure care period.

! The Q0 mus) submit his closure plan 10 the RA al least 180 days prior 10 the dale he expects 1o begin closure.
I'he deed nolation must be liled afier closure of the

2.
3
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EXHIBIT A-3
CLOSURE TIMELINES FOR INTERIM STATUS

FACILITIES WITHOUT APPROVED PLANS

Surface Impoundments, Waste Piles, Landfills,
and Land Treatment Units

30 years 60 days 120 days
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30

-30

-60

-90

-120

-150

OSWER Policy Direczive

LEGEND

A Exiension may be granted

Change in timeline scale

#9476.00-3

Sixty days after closure of the LAST hazardous waste disposal unit, the deed

ST hazardous waste disposal unit.

The deed notation must be fited afier closure of the FIR

* The 0/0 musi submit his closure plan 1o the RA al Jeast 180 days prior to the dale he expecis to begin closure.
welice must be amended as necessary.

2
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The RA can reduce or exiend the posi-closure case period.
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EXHIBIT A-4

CLOSURE TIMELINES FOR INTERIM STATUS FACILITIES

WITHOUT APPROVED PLANS
Container Storage, Tank and Incinerator Units

465

405

345

315

255

225

165

105

75

15

-15

OSWER Policy

irective .
6.00-5

LEGEND

A Exiension may be granted

Change in timeline scale

g limited closure aclivities prior 10 plan approval bul is not required to compleie removal of inventory until 90 days after

' The 0/0 must submit his closure plan 1o the RA at least 45 days prior to the date he expecis to begin closure.
the plan is approved.

2010 may begin conduciin

ICF INCORPORATED
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APPENDIX B

TECHNICAL EVALUATION CRITERIA AND SITE-SPECIFIC
FACTORS TO CONSIDER IN DETERMINING THE LENGTH
OF THE POST-CLOSURE CARE PERIOD

The Subpart G regulations give the Regional Administrator or State
Director the authority to extend the length of the post-closure period beyond
30 years or reduce it on a case-by-case basis. He also may temporarily extend
or reduce the length of the period or temporarily suspend certain activities:
based on cause. In addition, the owner or operator or member or the public

may petition the Reglonal Administrator or State Director to change the length
of the period.!

This section suggests factors that may be appropriate to consider in
evaluating the length of the post-closure care period and in preparing
documentation te support a petition to extend or reduce the period. Section
B.1 discusses broad technical criteria that should be examined and Section B.2
presents facility-specific technical factors that may affect the decision.

This appendix also presents a number of hypothetical scenarios
illustrating how site-specific information might be used to support an
extension or reduction in the length of the period. Although all of the
scenarios are hypothetical, they indicate the types of information that should
be examined and how the technical criteria and site-specific factors may be
evaluated. '

The hypothetical scenarios referenced in this appendix are not intended to
represent all the possible situations that could be encountered. Rather, the
scenarios describe the types of information that should be considered given a
hypothetical set of facility conditions, present a decision under these
particular conditions, and describe the rationale for the hypothetical
decisien.

B.1 Technica! Evaluation Criteria to Consider in Determining
the Length of the Post-Closure Care Period

The following four technical evaluation criteria provide a framework for
assessing how well a unit or facility will protect human health and the
environment: ;

(1) Containment - How long will the unit or facility
contain the wastes after closure?

(2) Detection - Will the systems currently in place at
. the unit or facility detect releases of hazardous
wastes?

' 40 CFR 124.5(a), 265.118(g), and 270.41.
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(3) Migration and Attenuation - Will the wastes migrate off site,
and will the leachate be attenuated in the environment?

i

(4) Risk Potential - Who potentially will be exposed to a waste
release, how toxic are the waste constituents, and, consequently, :
what risks are invelved?

B.1.1 Containment

The first and foremost objective for the design and operation of any
disposal unit is the isoclation of the hazardous wastes. Thus, when
evaluating the containment criteria, emphasis should be placed on determining
when a likely release of leachate will occur and its potential magnitude.

The most important parts of a containment system are the liner (single,
double, or triple) and the cover or cap. The purpose of the liner is to
contain the wastes in place and minimize ground-water contamination. The cap
is designed to minimize infiltration of water into the unit, and thereby
prevent the formation of leachate. (Generally, land treatment units are not
capped because they are designed for waste degradation rather than waste
containment. This distinction is discussed more fully in Section B.2.1.1.)

Improvements in landfill technologies (e.g., double synthetic liners)
generally will result in longer, though not permanent, waste containment.
Virtually every disposal facility, no matter what the design, will eventually
leak and realease leachate. Releases due to improper design, construction,
installation, or operation of the unit are more likely to occur and be
detected prior to the end of the 30-year post-closure care period. Releases
due to the eventual degradation or wearing-out of the containment devices may
take longer than 30 years to occur. Nevertheless, because most wastes
contained within landfills undergo limited chemical or biological degradation
as a result of the isolation, toxicity, and volumes of the wastes, releases
caused by the eventual wearing-out of a facility will still pose a significant
risk to human health and the environment. The processes and rates of
hazardous waste degradation will vary for different chemicals and for
site-specific conditions found at facilities, including chemical/physical
properties (e.g., anaerobic or aerobic conditions, potential pH) and
biclogical properties (e.g., the specific microbial population within the
landfill cell). In most cases, biological degradation of hazardous waste
constituents will occur at very slow rates because microbial populations are
limited by the highly contaminated environment. In addition, many of the
constituents that promote microbial growth, and therefore chemical
degradation, such as light, water, and oxygen, are restricted by the landfill
cover. Therefore, significant degradation of hazardous wastes will not begin
until the wastes have been released from the containment systems.

In summary, based on purely technical considerations concerning

containment, any slowly degradable toxic waste that is placed in a landfill or
other containment facility has the potential to damage human health and the

lCF INCORPORATED



L3¢

PO

B-3 OSWER Policy Directive
#9476 .00-<5

environment. Moreover, this damage may occur over a very long timeframe well
in excess of the standard 30-year post-closure care period. As a result,
monitoring until all the soluble hazardous wastes have been removed or have
leached off site, or until the owner or operator has demonstrated that local
environmental conditions will limit potential ground-water contamination to
acceptable levels may be appropriate.

B.1.2 Detaction

Monitoring for leachate generation and releases serves as the most
effective means of checking the integrity of a hazardous waste management unit
during the post-closure care period. If wastes are detected beyond the
containment boundaries, corrective action can be taken to prevent continued
migration of the wastes off site. In evaluating ground-water monitoring
results, it is important to keep in mind that there is a lag between leachate
generation and release and migration to the point of detection. In addition,
in some cases, improper well placement in relation to containment facility
configuration, well comstruction, ground-water movement, and characteristics
of the leachate migration may preclude detection of a release. If leachate is
detected, the results may indicate that either corrective action is warranted
or extended post-closure monitoring is needed to ensure that the release does
not pose a threat to human health and the environment.

B.1.3 Migration and Attenuation

. The extent to which leachate will migrate and pose a threat is a function
of two general factors: (1) environmental transport (e.g., ground-water
discharge rates) and (2) waste characteristics (e.g., adsorptivity and
degradability).

If migration of a release is expected to be very slow, then virtually no
risks may be associated with a release over the short term because the wastes
will not contaminate drinking water supplies that are in use. In such a case,
post-closure care monitoring would have to be extended over a very long period
to ensure that a slowly moving contaminant plume would be detected. On the
other hand, rapid migration would allow for earlier detection but may also
pose a greater threat to drinking water supplies. Thus, the predicted
migration patterns and rates will affect the determination of an appropriate
duration for post-closure care monitoring.

The extent to which wastes have degraded during containment is also
important to the evaluation of the long-term hazards. For example, land
treatment facilities are designed to promote continuing degradation;
therefore, the danger of serious releases from those units or facilities
presumably will decline over time. In contrast, the isolation of wastes in
landfills can actually inhibit degradation, thereby maintaining the hazardous
constituents over a longer period. In addition, many hazardous wastes simply
do not readily degrade.

ICF INCORPORATED
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B.1.4 Risk Potential

The overall risks stemming from hazardous waste management are determined
by the likelihood of exposure to the waste, and the effects associated with
that exposure. The severity of a release is a function of the leachate
concentration at the point of release, and more importantly, the leachate
concentration at the point of exposure. If a unit's containment systems
degrade very slowly, the structure of the liners (if present) should attenuate
the leachate migration rate and limit the releases to low concentrations over
long periods of time. In addition, the leachate may further adsorb, degrade,
and otherwise be attenuated in the environment. Finally, only low levels of
risk may be associated with chronic exposures at low concentrations to certain
waste constituents. If only "low toxicity" wastes are present im a unit or
facility, the risk associated with exposure to these wastes would be
relatively low. These several factors, alone or in combination, may limit the
risks associated with a release from & unit or facility and, therefore, lessen
the need to extend the post-closure ground-water monitoring period.

B.2 Site-Specific Technical Factors Involved in Evaluating
the Length of the Post-Closure Care Period

Exhibit B-1 summarizes the relationship between the general evaluation
criteria discussed in Section B.l1l and the site-specific technical factors.
The exhibit also identifies the types of information that could support a
request to the Regional Administrator or State Director to alter the length of
the post-closure care period. The three categories of facility-specific
factors arer :

(1) Facility characteristics;
(2) Waste type and characteristics; and
(3) Environmental and health considerations.

Although these three categories are addressed separately, they cannot and
should not be assessed independently of one another. For example, in
assessing the adequacy of a facility's design, its environmental setting and
the types of wastes that are being contained must also be examined. To help
illustrate how site-specific technical factors may influence the length of the
post-closure care period, the following sections refer to hypothetical
scenarios summarized on Exhibit B-2. These scenarios are intended for
illustrative purposes only and should not be considered directly applicable to
any particular facility. However, they may help to clarify the kinds of
information that deserve consideration.

B.2.1 Facility Characteristics
An assessment of the following facility characteristics will give a

general indication of the expected ability of the facility to contain wastes
over the long term:

ICF incorporaTeD



jejlqey 3AlIISuas

Aijedi1b0j0oa ‘aanyjnojabe ‘asn puey ‘spueiliaM ‘SJI91BM 3IBJINS SUOITRSIBPISUOCD |RIUBWUOL | AUT
suo1Ingisisip abe ‘ssasn salem Buiulap Jo Suojleindoy SO13S1J493I0eiey) UolIejndoyd
uojllejnunNooreoiq
‘sJaijeMm aoeygins ‘syidep pue SUOIILIO| {{3M JaleM Buinuluag sasnsodx3
A1121x07092 ‘spiezey yiljeay jesauab ‘A1191%01 21U0SYD pue 3INIV A1101X0]1 B8i1seM je13uU930d MSIY
Ai1s1wayooab “‘s8lts uoildiospy . BIP3K |deJANSANS
A1iS0IS A
‘Alii13eroA “Aljjignios ‘Al1iArioead ‘A1ijiqepesbsp ‘A11A11di0Spy $013S493004BYD DISEM
. suiejd pooyy ‘uojielidiossd ‘edojs J1331eM aoeying uoIenually
A31A130NPU0D 3 jneapAY ‘Iuaipedb ojineapAy ‘4e3em punosb 01 yidag J91BM puUnodn pue uoilesbiW

SIU3WBINSEIW VO] 1LLIUBIUOD 3ISEM JO AJ0ISIiY
‘ainpayos sisAjeue pue b6uijdies ‘sales uvoilepesbap 9isem ‘adhl (109 buis0ljuoW suoz paleaniesupn

aInpayos sisAjeue pue Hu)jdwes ‘sSuollesIUsoIUOD
punoabyoeq ‘yidap pue Jaqunu [18M ‘uU011e20| |iam ‘ABojoabodpAly Huia03 1UOH JBTIEM-PUNOSD

Pa3103 00 8jeyoea|
JO AJoisiy ‘ainpayss sisAjeue pue bHu)jdwes ‘A11§iqeis ‘waisAs

U013093¢ 109 ybnosylr sileyoeaj Jo w3iN0a13-390ys, 30 AI1§1qissod uo11399|)0) 8leyoea uo 113993189
sourulIUlBW ‘IUBWUI BIUOD UO 108443 U0 1319V 9A1108110)
A1 )1qepesbop wual-6uoj “IUsWUlBIVOD YO 108J43 SJ13S14930vIBYD 9ISEM
Jalem punodb 031 yidep ‘sodA3 jj1os ‘sulejd poojs ‘uvoiieridiosay JUBWUOL ALY
saunpaooad aiedas ‘suogioadsul ‘9ourUBIU) BY 8oudi14adx3] ose) 9INS0|D-150d -
Aydesbodol ‘A3ijiqers jeanionais ubisag A31)100y
uoiloedwos “A11)1qeswtad °(s9119YIUAS ‘sAejo) sjejaaley FEUTE |
, . J38A00
3A11e1369A pue j10s “A11)1qeswsad ‘(sI139Yyluks ‘sAe)o) sjersaley dep JU3WY § eIU0)
SININOJWOD TVIOTIATVNY SH01JVI TVOINHDIT viy3liud NOTIVAIVAT
’ o_u_Ouamcuh_w IVYINIG

Q0i¥3d IYVD J¥YNSOTID-1S0d JFHL 4O HIONIT
3L ONTIVNIVAI ¥OJ SNOILVYIGISNOD 40 AUVHHNS

- L1413
6-00"9Lh6H
9A1I084 13 AD1104 ¥IMSO

roa re .

ICF incorroRaTeD

[



B-6

e vt ‘

. ‘'Pa810919p S| 9SEI| B4

2 J! palelsuiss 3q Aew SIfIIA
-1198 34NSO{D-3S04 °HSIJ4 1®E
uoileyndod pariwi]  “sSJ3IeM
9s9t§3 01 9lesbiWw 031 SsIUeUtw
~27U00 Mojje pinoM j1eyd Aem

2 Ul Sgounos salem Supjuiap
se pasn Ajjeiiusiod 4o Ajjuay
-dno s4ajinbe 031 peiIdBUUOD
Aiyea1bojoaphy Hou si1 Jayinby
TIUSWUOS FAUS 3yl pue yljesy
uewny 031 sISIxa leaays
femiuiw 1eyis Aiijenb Jood
yons jJo pue daap s§ 90JN0S
J33eM-punosb ‘site) wairshs
JUsWU L BIVOD J) "30J4N0S
J931em Bunjuiap sood e s) pue
‘daap s1 954N0S J9TEM pUNOJIH

‘papasdoxs Jabuo)

OuU aJe s|3A31 punouaboeq
eyl alestpul s1|Nsay

| 1IuUn paleutlwaal 9q jou
pinoys bujsoliuow ‘80INnos
J49718M BUDUiIP 310S @

Si J91eM punoab a8yl asneosq
‘ABABMOY  Cjeujulw 8Qq PInoys
uoileulwelIuoo JIIeM-punosb
Jeys Isabbns Aljjioey ung
-{{9M B U] BUOZ JuswlIeLaUN]
abue) v pue ‘A3iji1geswssd
110S MO| ‘s3alrsem snopaezey
Aipiiw jJo uolleulqwod ayy

14vHA [861 A¥vnANvl

*siseq jeisd e
U0 S8§11A1108 JUEBD BINSO[D
-1s0d jJo UOI3IONpaJd Adedodus)

‘papUIIXD

aq pinoys 40 paoInpas aq

Aew poiraad saeo asnsojos-1sod
3yl JIYISYM sujwaaIap o0l alep
J97e} B Je sjinsas 6ujiaog
-jUoW BUOZ pajesniesun alen
-1BA394 UBD VY SY4] "SJesh

0t 1e poiuaad gleos sInsojo-isod
ayl Jo yirbusj a3yl ujleyulen

J4918M
punosdb syl jo sasn auning -

®sid4 3B uolieindod -

S9oUBISANS 91SEM
9yl JO 91Bj |LIUSWUOU JAUT -

A1y 1100y
ayl u) psasodsip saoueisqns
ai1sem jo adAy pue junouwy -

waisAs Juawu eIV /WIISAS
Jaujt syl jo A11u6s3u) -

juaupunodwy Jo 3215 -

91qe10919p A)1eo}?
-sjlels S{ UOjjIeUIWEIUOD

JOyloyM aujwad19p 01 sSI|nsad

buiaoltuow jo sysAjeuy -

S| tam Ja1em Buruiap -
JO uoiieuiweluos A1axil -

A0S Joiem punod b
JO 91e4 pue UOIIDAIIQ -

A1ytioe). 9yl WoOUy sSIveuwel
-y02 JO uojleabrw je1IUaIOg ~

atqel 431em aylr 03 yidsag -

Ayi1 1oy 9yl Uy pasodsip
$31seMm jo 38dAl pue junowy -

‘eade pajlejndod
Ajosaeds e ui palesoj
sy A11jioe) BY) "I9V0JINOS
J91eA Bujulap aood e s
Jgajinbe ayp -(asjinbe
daap) juswpunodu
9yl Jo woI110q I3
MO13q 193) 09 paleooy
$1 ajqel s491eM punoab ayjy
‘pojuad saeo 9InNsolD
-1sod ayd oyl saesk 9
pPa310219p UB3Q IJABL SHEI| ON
‘sgiseMm 2ix01 Aypliw
su)eluU0D judwWpunoduwy ayj
“(0)122°"w92 ¥4D Of satisiles
(oYM waisAs uoi10919p
2jeyoea] e yii1MA poaddinbs
Juawpunodw; goejans
jesodsip pauf|-3jqnop

e sujeluod Alj)ioey ayy -2

‘punouabyoeq aaoqe A11ybys
S|19A3] UojlEUIWEIUDD 3leD
-1puy sainsss Gujsozyuow
}110S paledniesun UMD}
Agqueau e 40y J31eM Bunjulap
JO 324N0S 2}0S JYLI St
JIIEM pUNOJg  "3jqel J3leM
yb6i1y Ajyeuvosess syl sAoqe
3199) 994yl S| BUOZ JUBWILIN]
a9yl pue A1 |)1qesudad Moy
sey {jos Buipunosuans ayj
‘poaso|o bujeq sy pue aisem
snopsezey Ajptlw suyejuod
A3111298) juswIedsy pue) v |

EN ORI

$-00°9Lh6H
BA130941Q AD1104 Y3IMSO

G61s1930

Japisuo]) 01 sJoidey

Q0iY3d 3¥vD IYNSOTD-1S0d IL 40 HIONIT IFHL NO
SNOISIDIG ONILAVYISNTI SOIYVYNIDS TvD) L INICJAIlL

c-9 Li911x3

[

——t e Nem s e v

g

G011d1J0590/01J 6Ud95

ICF INCORPORATED



B-7

“J49gi1nbe HuiAjaapun

ayl Jjo aouelaodwy 9yl pue
‘eipaw Ji10s bBuipunosuns syl
Jo Aiyjiqeswiad ybry syl
‘S$913EMA 9UY1 JOo A3101Xx07

2yl 01 onp 1edIYT SNOIIIS

e sasod {sis B Yong ‘IN9INoO
JOU {JIM U0 JoU sey Yea|

e Jeyl uesw 10U SaOp uO|l
-0939p JuUBUIWERIUOD JO Yoe| v

*90J4N0S

J93eM HBuiquiap 1eriuajod

e Se pasn 2qg Aew 931is 9yl
buiAjJaopun gajyinbe ayg “Ysia
ie aq Aew vorie|ndod jeijuvels
-gns v °s9sesjsy jeuolilppe
JO4 periualrod ayi sisabbns
tirgpuei syl yo ubisap

J3uy Jood ayp ‘a8i1ts ayl

1e uaqel Huiaq sue suoliIoe
BAI1090J400 49T BM pUNOJID

1iVYQ 2860 AYvnNvl

§sta e uvojle|ndod

aseajay el
-ugjod jo uorleabiw Ajaqi

wJ93 3J0US 8yl JDIA0
$9589{9J 10931ap 03 Al1|iqy

, w315As JUSBWY|LIU0D | {BJIDAO
‘poiJad aesk-0f 9yl pue deo 3yl jo Kyr1a691u
JO uUollBRIND BYT JOJ INUIIUOD

pInoys s$9131Agloe Bulaol

-1UOHW puUE BJED 9INSO|I-IS04

A11{ioey ayy Uy posodsip
aj1seM jJo adAk3y pue Junowy

NSty e volleyndod

swnyd
aleyoeal 01 9sULdXO {eiIudlIond

Uo13108 9A 11090400
UYliM poleroosSse SaIT|A1IOV

aunjd
2yl Jo uoprjesbiw jo aley

aunjd 9jeyoes| Ul SIJueBU|WRIVOD

Jo 9dA1 pue uO0lIeJIIUIDUOYD

‘saeak of

puoAaq papusix9 9q pinoys

A11110eg B9y1 ul pasodsip
potyod 9JeD 9uNS0)-1S0d

ajseMm jo adA3l pue unouy

‘a4 inbe
903JNn05-9105 dosp e
JOA0 pue (293/W0 OI=X)

Ml
S|110s ajqeswsad A|ybry J9A0
paIeoo} St Alijtoey 9yl
‘potaad saed aunsojo-1sod
9yl 4O sSJae9A U9l 1sJ1J 9yl
Jo4g4 Aiil1§oes 3yl punoJse
po30sIop Uaasq sey uoil
-eulwelIuod J31eM-punoab
JO 9JUSPIAD OU pue
J9uUl| 9Iqnop B sey ity
-pue} oy] °"saplueAo pue
audAyIsoaolyaitsy Buipnyo
-ul ‘91seM sShopuezey AJIdA
SULBIUOD ({30 |l1jpue] V¥

"911S 9yl Jo wg uy
2

-yitm 00002 Jo uoliel
-ndod ‘uollesbiw sunjd
uiejuoo 03 91¢s 9yl 1e
uayel bBuraq aue saill
-A110® U0iI3d®e 9A|109J440)
‘9318 ayl BurAyaapun
Jaginbe asn J93eM
Buruiap terjualod oyl
pojeulweluod sey pue
911s 4JO paitesbiw sey
ajeyoeaj ‘098 /wo o1

MI
st Ajy1iqesuasd Jaauy |
Aeyo ay) °9isem Hulaeyd
-0J0109{9 pue ‘sabpnys
jujed ‘91sem pljos
lediorunw sujelvoo
(st19v2 o2 oluy
papiAaip A111)0ey Qa0®
08) 11tgpuel paupy Reldo v

ajeudijey UoTs819980 Japisuo) 07 $Jo3o¢e] Uoi11diJ059g/01Jeuads
aoiyid JYvD JUNS01D-1S04 IHE 40 HIONIT IHL NO
SNOIS1D30 ONIIVYISNTII SOTYVYNIOS VDI LINI0dAN
2-9 Ligima
6-00°"9Lu6H
9A1109410 AD1104 YIMSO
. “ t v . . - . - - “T!I..l [, ek et PR e o l . - *

ICF INCORPQRATED

-



B-8

1 g »? 1

‘sItun

ile wody saseajas 1099319p

01 ybnoua Buoy sanu)IU0D
futJ0ltuow Jalem-punosb
eyl sansus ol Juspinad

st 31 °‘syeal paoualsadxs
sey |{989 pasold auo asnedaq
Atteroeds3y  "pasoio st 1jun
yoea se suot3tpuod A31110ey
91ent eA934 01 9lejadosdde
11 9yew sa8isem lelaw ayl Jo
IUSWUOJ 1 AU3 311 Ul uollesbiw
404 letluglrod pue ‘Alijrqe
-peabap-uou tenldjA ‘A1191%03
8yl pue uoilesoj s ,A11
~110eJ 8UI ‘UBASMOY "sliseq
J1un-4ad e uo paubisse

a4e spolsad 94nsojo-1sod
8yl ‘swaisAs 6UtJoIlUOW Jua
-puadapu! ylim paubisap aue
$i1a2 11iJpuel a8yl asneaag

14VH4Q 1861 AMVANVE

*papuaiIxa aq pInoys

s§11a0 pasoio Ajsnolaaad

2yl Joy spotaad 3yl 4aylIaym
ai1enjeAa pue silun asayl

01 spotiad ajed 8JINsolo
-1sod ubisse 01 paurwexasd
aq {ilM suol1lpuod A3}
-110€) ‘S1i82 OM] Buju)ewad
2yl Jo 94nNsojo Jo awll

ayl 1y “6Gutrioltuow Jajem
-punosb psnuIVOD BINSUD 0)
saeak Aju1ya puokaq papuaixs
s1 porgad sues ainso(o-i1sod
ayl °‘syea| pagualiadxe sey
164yl 1189 pasoid pJiIyl ayl
JO4 °"pasolo uaaq Apeaule
aAey 1eyl s|§ad oMl ayl uo
a4€e2 9insojo-isod seak-9f wioy
-4ad 3snw solesado/aauno ayy

A60joupAy soaeJunsqgns
pue aoedns pue °‘sajly
-o4d jj0s pue jed)boioay

asn puey 6uipunosins pue
‘Aydesbodol ‘uojresoj 911

alsems Jo vollesbrw Jo
21eJ paloodxa pue A11§I1qOoW

111gpuet eyl ul
aiseM jo adAkl pue Junouwy

A1y

-119ey 2yl e waisAs o041
-Uu09 JJjo-uni syl pue ‘wal
~-sAS 1047V02 9leyoea| a9yl
‘waisAs 6ujsolivow Ja1eM
-punosb oyl Jo aoueusdiuley

JOAOD leuly pue sauf|
2yl Jo sotisiaaloeseyd

‘1190 JenplAIpu) yoea
J0) paubisap aje swalsAs
futaoIluow JaIRMA-PUNOSD
‘suoiieslusosuod ybiry
u) suazuaq pue ‘suajlyls
-0401Y21a1 ‘sjelsw paulel
~u09 1uaAs buipooiy syl
6ujianp palrearsuab Jso-undg
pue aleyosea]l ‘paoeidad
uU9aqg sey pue IUIAY
wi03s deask-00i e Buyanp
papooly sem afip Jalow
~t49d oyj ‘podjedas uaag
ARy UYJI1UYM SHEd| |EBJIAIS
paguaisadxa sey I1un
pasold aug peaj se yYyons
sjelaw 6UIpnjoul salsem jo
A19tJeA € Uleluod Sjiad ayy
paso0i2 uaaq aAey sijao
£ ‘swiy u) Jurod syl
vy ‘1183 9yl Jo uoliiod
aA1910e 8yl SI3TUI YIIyM
1tejules se 1i9M se paled
-guab aleyora| GurAowas
JO ajqedes walsAs |eAowss
pue Uo11281102 9leyoeay
e pue jgauy| paubysap-j1on
e Y1im paddinba st 1114
-pue} ayp °sItun a8Joe-02
Ul patily sy 911s ayi Al
-gedeo ubisop wnwixew 3Je
JA/su0l 00006t @ipuey
031 paubisap st Al110ey
ayy  urerd poojy Jeak
-00t! e u) paledoj si ild
-puel 9Jde PaJpuUNY SUO Y "G

J5PpisU0) 07 SJ0198§

a1euoiiey U0151990 011d17059(g/01J euaog
401434 IUVD IYNSOTD-1S0d FHL 40 HIONIT 3HL NO
SNOIS 1230 ONIIVHISATITI SOKYVYNIOS TVII13NLI04AH
2-9 Ligiix3
G-00°9Lh6H

BA110841Q A21104 YIMSO

et

|CF incorroraTeED



B-9

‘YsSiJd ie vojieindod

Juedi jiubls e si 3asayl ‘guoyg
-9J49Yy "971S 9yl wos§ sajw
Z Pa31edo| Um0l abuej e 03
Jaitem Buiquisp soyiddns

pue pasn Aj3uasand si

2315 3yl Japun saginbe ayj

1idvya {86t

‘Jd9ginbe syl so0y I9S
spiepuels sajem-punosb pasoxa
SU0§1241U3JU0T JURUIWEIUOD

31 poapoaau aq Aew potsad ased
3yl 031 UOISUIIXd Uy '9aJeJ
24Ns0(2-350d 0O sSUe3A Of WOy
-Jad 3jsnw soiesado/aauM0 BYj

AYVANYT

MsSts je pue aseajas e o0}

pasodxa voiiejndod jei13ualogd

9Sedjos B jOo JUIAI 9yl Uj
S93seM ayi jo vorlesbiy

Al111i13ey 9yl vl pasodsip
21sem jo adAl pue IUNowy

S1jaM 40y aInpayos buj
-jdwes ‘wa3sAs Bujso0IfUOW

Jajem punosb ayi jo ubiseq

A3111083 2yl 3e pal
-29}1 109 J$30-UNnJ /aleyoeay
buibeuew Jo0j suoiardg

A11119e3 ayl e paonpoud

§30-Una/238Yyocea) JO BWN|OA

walsAs Jauli 8yl
03 obewep 404 jeiIuaIOgd

J49U1 § siasoddns
jeysy §10S jo sajlsadoad
tesjways pue jedjsAy4d

eage
Ul SUOII{puod Jjlewy o

JoUl| Uo
ajeyaea| JO pesy vINSSoUd

LETERE: )]
-096 pue Aejo--sjeta9lew
J3ul§ a4yl Jo A3t piqeswaad

“994nos u3tem bupuap
e se posn si 211s ayl
BujAjaapun sajinbe ayy
*39uUeIINPUOT I §1D3ads
pue saiuebso paleulsogys
‘nd Jog pajduwes aq |§IM
aleyoea] “SSDA0D 3AITED
-363A pue 9A§3ID3104d pue
‘g8he) abeujesap v ‘uyauyj
aveJqual 3133YjuAhs e jo.
1SISUOT [ [IM JBA0D jeuly
oYL opiJs014Yd avajAyjisuw
pue ‘apjJojydesial uvoqses
‘auan ol UiejIvoI Jiun
jesodsip ayi ui pagejd
soiseM (105 UEBIID
Y3im spuod ay3 jo buj
-i110eq a9yl (¢} ‘spuod
ayi vy sabpnjs jje jo
vojiexig jesiways ayl ()
‘spinbiy jje jJo jeAowod
oyl (i) :uUyr Insas 1M
vejd asnsoj2 ayi jo aseyd
IsHi g .9yl “sfeisajew
pajevjweluod pue sanp
-1s9J4 aisem ‘saisem buj
-Uftewas 3o voplIezZ1]iqels
pue ‘spinbyy 6uipuels
f1e 3O |eAOWDUS @Yl 4O}
sopiAosd uejd 24nsS010
ayj °"paso|o 3q 01 3ue
21§s e vo siuawpunoduy
90BjUNS POUl] JBIIAIS 9

ajeudiiey Uoisioag J39pisU0) 07 SJOIOE] UOT1djJISaG/01J4euaos
Q01434 JYVD JYNSOID-1S0d 3HL 40 HIONIT 3HL NO
SNOISi03Q ONILVHISATIE SOTYYNIDS VDI 13HIGdAN
2-9 Ligiix3~
G-00"9Lh6H
3A1309J41Q A21j04 YIMSO
. < .. e e o e e i — o - -

ICF INCORPORATED



B-10

*Iusw

-uoJd1AU3 3yl 01 aabuep pue
SHSIJ4 Yljeay uewny aseauso

-u! Y3log pInod Yoiuym ‘1113
~puej ayl Jo saunjiey aasyl
-4y JOJ puUe UOIIEUIWEIUOD
J193eA-punoab aAisUaIX3 403

S1sIXa 1e13ualod aylr asneossq

91eladosdde S| UOISUSIXD Uy

potaad syl
K114602u1 Jeanionilis ayl asnsua
01 U} eligpun 9g oOsS|e piNoys

LivH¥Q LB61 AYVANVI

‘pasinb

-84 S| UOISU3TIXa aayioue
J1 2UIWIBTIIP 01 SJEak. DAY
197J€ palenjeAasas 3q [i1A
‘tiigpueg ayl Jo

29dos UJ91samn Jo Buirpeabay

‘Yyljesy vewny O3 waey 30 4¥SiJ

PYl1 9SEYIOU] I0U Op JIIEAM
6uinjutap Ut sjuveuIwWeIUod JO
S|9A9| leyl |INSUI 01 saesk

9AtS Ag papuaixa aqQ pinoys

poj1sad 34ed 3UNsS0io-3Isod ayj

NSiJ 1e uojleindoy

Ligpue] ayl ug
sai1sem jJo 3dA1 pue Junowy

ales MOIJ

" pue 1uaipes6 Jolem punoun

weatrIs ayl 6ujyoeay
JJo-ung aylr ul sluam
-11SU0D JO UO!IEIIUIDUOD

sjejJslew
aisem ayl1 Jo A1yjignjos

Aejo ayar jo A1y
~j1geawsad ayl Jo sItwiy

wWa1sKs

Uoil109) (00 23eyoReai Byl
Jo Ki1t1a633u4) pue poales
-3uab aleyoea| JO IWNJOA

1i1Jpue| jo adoys
uJI31sSam Jo A1)11qelg

A11110e3 a9yl 6uugy sjeya
-3tew Aeyo jo AK11a4691u4

"po1aad 2ae0 9INSOID
~-3sod s A3111085 3yl

Jo gmo» Y10z ayl u]

9115 9yl Jesu p3leso]
SIUBPISas Jo KRyddns adlem
BbunjuiIap ayl ut p3loslIap
uaaqg 9Aey solvebso
p3leulioiyo JO S{9A3|

MO ‘spjejuies yead bBui
-anp 6UIpoOOiS jEUDISEDIDO
031 6UIINQIIIVOD ‘Wweduls
ayl 6ujyyoess st JJo

~ung pue °‘paposd Kjiybyys
st 11tJpuel a3yl yo adojs
ayy "911s Yl wousy I W
£/1 Ry19trewyxoidde pajeso|
st ys)y aweb Guiuyejuoo
weasIs jjews vy -eade
fe11uapisas palejndod
Riasaeds e g0y Kjddns
J31eM 3Y) SE SIAIIS JITeM
punoJdb6 ayy -asn uy
Ajluasano s Jajinbe ayjg
‘1993 0f-GlL WOoJg S9jIEA
J97eM punos6 01 yadag
*Ri111qeawaad slesapow 03
MOIS UIIA sj10S Aejo-Apues
uy paleso) sj 9IS a3yl
*sabpnys A110 pue ‘sanpisad
Je1 ‘sapioirsad ‘SIUBA|OS
alsem apniout A1 joed
ayy ) pasodsip SIISeM
aylL -apeab aAoge 1933 02
JO wnuIxew e 03 palejnw
-nooe gAey saltseMm “bujads
Kjges ayr Ul sures KRAeay
01 103lfgns sy eade 9yl
Ing ‘Moy st uoileljdo
-g4d jenuuy “Jaul] Aejo
HOIUYI ‘200J-2 € yIIM
pauty s) Aipyyoey ayl
‘eale plJe pue I0wWad

e uy) p3jedoy jlrypuey
a40e-0G6 e sy A1y]10ey 3yl

i

ajevoiiey Uoisioaqg J9pisuo) 01 SJ0I0€] Uo{3djiosaqg/oiJeuass
Qoiy3d IYVI IYNSOT10-1S04 IUL S0 HIONIT INL NO
SNOIS1D30 ONTLVHISNTTI SOTYVNIDS TVI1 LIHLO0JAN
2-9 LigIHX3
S-00°9L4164
9A110311Q AD1104 YIMSO
- ~ - - - -~ o~ et N g o Tt ] - ~ . - l.

|CF INCORPORATED



»y

iy,

—————

B-11 OSWER Policy Directive
' #9476.00-5

(a) Process type;

(b) Facility design;

(¢) Waste manégement (operational) practices; and
(d) Corrective action activities.

B.2.1.1 Process Type

Landfills, land treatment units, and disposal surface impoundments retain
hazardous wastes after closure. In addition, storage impoundments, waste
piles and tank systems that cannot be "clean closed" also must be closed as
landfills.

Land treatment is designed to promote the degradation of constituents
placed in or on the treatment zone, to transform them into non-hazardous
constituents, or to immobilize them. The purpose of the post-closure care
period is to allow continuing degradation of the wastes in the unit. Thus,
the post-closure care period in effect serves as an extension of the active
life of the land treatment unit. If an owner or operator of a land treatment
unit expects that the waste constituents will degrade before the end of the
30-year post-closure care period, he may submit a demonstration to the
Regional Administrator or State Director in accordance with the provisions in
40 CFR 264.280(d) showing that the level of hazardous constituents in the
treatment zone does not exceed background values. (See Scenario 1 in Exhibit
B=2.) In contrast to land treatment facilities where hazardous constituents
are assumed to become non-hazardous over time, post-closure activities at all
other types of units closed as landfills are designed exclusively to contain
the hazardous wastes over the long term.

B.2.1.2 Facility Design

The function of a waste management system is to CONTAIN and DETECT the

formation and minimize the escape of leachate, gases, and solids from the unit
into the environment. Facility design characteristics which may influence
the length of the post-closure care period are:

¢  Facility size;

. Liner;

® Final cover;

° Leachate collection, detection and removal systems;

° Control of run-on and run-off, and

* Ground-water monitoring system.

ICF INCORPORATED
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Facility Size. Facility size could be important if the facility has
numerous disposal units and operates for a large number of years. A typical
landfill operation closes individual cells as their disposal capacity is
reached. Therefore, for facilities that contain many cells and continue
operating over a long time span, an individual cell could be receiving
hazardous waste 30 years or more after the first cell at the facility was
closed. In this situation, some units will be conducting post-closure care
activities while others will be actively receiving wastes. Unless the cells
are hydrologically independent and have separate containment and monitoring
systems, it may be appropriate to evaluate the length of the post-closure care -
period on a facility-wide rather than on a per-unit basis.

Liner. Liners are required for landfills, surface impoundments and
waste piles to contain and prevent migration of leachate from a unit or
facility. The effectiveness of a liner or liner system may vary according to
the number of liners, the liner thickness, and the liner materials.?

Disposal units are often lined with compacted clay soils or synthetic
materials. Both types of liners can react with certain wastes thus causing
liner degradation and increasing the permeability of the liners over time.

For example, strong acids capable of dissolving soil components increase the
permeability of clay barriers, and some organic solvents degrade synthetic
liners. The likelihood of liner degradation should be evaluated individually,
because the processes depend on the site-specific composition of both the
leachate and the liner material.

Although liners may remain effective in preventing waste migration from
the unit until well after closure, their principal role occurs during the
active life of the unit. While the unit is operational, the liner is relied
upon to contdin the hazardous wastes. Liquids are removed during operation of
the facility, at closure, and during post-closure care, to further protect the
integrity of the liner. Scenario 2 in Exhibit B-2 illustrates how the
integrity of the liner system may influence the decision about the length of
the post-closure care period.

Final Cover. A final cover that remains viable prevents releases by
minimizing leachate formation through infiltration. Cover materials may
include clay, synthetic liners, or natural soil, all of which may vary in
thickness and may or may not have an upper vegetative covering. The
regulations specify, however, that the cover must be at least as impermeable
as the bottom liner.? In additiom, if a synthetic layer is used in the

2 40 CFR 264.221(c), 264.301(c), 265.221(a), and 265.301(c) require
double liners and leachate collection systems for new impoundments and
landfills, and §8264.251 and 265.251 require single liners and leachate
collection systems for new waste piles which will reduce some of the
variations currently found in facility designs.

? 40 CFR 264.310 and 265.310.
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bottom liner, a synthetic layer must also be used in the cover. Because of
the importance of the final cover in preventing releases, the Regional
Administrator or State Director should consider how well the cover has
performed during the post-closure care period to date.

Leachate collection, detection, and removal systems. Most surface
impoundments, waste piles and landfills are required to have leachate
detection and removal systems installed above the lowest liner. New landfill
units must have leachate collection systems both above and below the upper
liner.* The owner and cperator must continue to operate the leachate
collection and removal system during the post-closure care period until
leachate is no longer detected. If leachate is generated well into the
post-closure care period, this could suggest a cover or liner failure
warranting an extension of the post-closure care period. On the other hand,
if leachate is not detected or collected in the system, the Regiocnal
Administrator or State Director should evaluate whether the leachate
collection system is functioning properly, i.e., whether it is capable of
withstanding chemical attack from leachate-containing materials in the
facility, whether it can withstand pressure from the weight of the overlying
waste, and whether it functions without clogging.

Control of run-on and run-off. Various structures such as dikes,
berms, freeboard, foundations and above-ground structures must be maintained
during the post-closure care period to control run-on and run-off and aid
containment. Because such structures are integral to the prevention of
leachate formation, both the design of the structure and its maintenance will
affect the facility's ability to prevent releases and may influence the
appropriate length of the post-closure care pericd.

Ground-water monitoring system. Ground-water monitoring is the primary
means of detecting leachate releases and must be continued at disposal
facilities throughout the post-closure care period. In addition to reviewing
the results of monitoring tests, the reliability and sensitivity of the
ground-water monitoring system should be examined before accepting the results
at face value. Contaminants in ground water experience relatively little
mixing or dispersion, and, as a result, plumes of these contaminants remain
concentrated. The plumes move slowly through most aquifers (generally in the
range of five to 50 feet/year) and typically remain for many years. An
individual plume may underlie only a very small part of the land surface and
therefore can be extremely difficult to detect. If, for example, the
integrity of the containment is in doubt yet the ground-water monitoring
system has not detected any contamination, the construction of additional
wells and continuation of the monitoring periocd may be appropriate.

“ 40 CFR 264.221(c), 264.251(c), 264.301(c), 265.221(a), 265.254, and
265.301(a).
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B.2.1.3 Waste Management (dperational) Practices

Even the best-designed unit or facility must be managed properly in order
to prevent releases. Improper management during a facility's active life
(including early years of post-closure care for units closed prior to final
closure) could put excessive stress on facility structures or could result in
contamination of subsoils that might only be discovered as ground-water
contamination during the post-closure care period. The following management
practices are among those that help to ensure facility integrity:

¢ Routine maintenance and inspections designed to
detect equipment malfunctions and physical damage to
final cover (e.g., cracks, erosion);

* Emergency procedures to handle natural disasters
and catastrophic events (e.g., flooding caused by a
meteorological event);

. Fast and efficient responses to accidents/spills
that may occur; and

¢ Good compliance records.

Although sound waste management practices are not in themselves sufficient
to justify a reduction in the length of the post-closure care period, a
well-managed facility is more .likely to maintain its structural integrity and
have monitoring records that could support such a reduction. On the other
hand, poor management practices may justify an extension of the period to the
extent that these practices have increased the likelihood of a serious release
occurring which would result in a threat to human health and the environment
and the potential need for corrective action. For example, a history of
frequent spills during the operating life of a facility may suggest that the
post-closure care period should be extended to increase the likelihood that
future ground-water contamination resulting from these spills is detected and
corrective action is undertaken if needed. Information on waste management
practices (e.g., reports from on-site inspections; records of violations and
compliance orders issued; documentation regarding closure plan review; and
partial and final closure certifications) should be readily available to the
Regional Administrator or State Director.

B.2.1.4 Corrective Action Activities.

Depending on the timing of a release and the duration of the corrective
action, the compliance period and corrective action may extend beyond the
30-year post-closure care period. The regulations do not specify, however,
whether the post-closure period should be extended to be consistent with these
requirements. Nevertheless, the Agency may consider requiring an extension
of the post-closure period when the corrective action continues beyond the
thirty-year post-closure care period to ensure that the contamination
problem is not exacerbated by new releases from the containment system.
Although compliance monitoring is conducted along with the corrective action,
continued post-closure care detection monitoring would alert the Regiomal
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Administrator of contamination that is more wide-spread than originally
believed, or to additional releases that may occur. Scenario 3 in Exhibit B-2
illustrates the factors that should be considered at a facility undergoing
corrective action.

B.2.2 Waste Types and Characteristics

As discussed in Section B.l, the migration and attenuation of the waste
determine how widely the waste may be dispersed in the environment and whether
the release will ultimately lead to human exposure. Thus, these factors
determine the risk potential for the waste. If a unit contains toxic
wastes which pose a significant environmental hazard due to their persistence
and mobility, all else being equal, it may be appropriate to comnsider
extending the post-closure care period. Waste characteristics are defined by
the physical and chemical properties of the wastes, including:

¢ Degradability: The degradation rate is a function of the
wastes' environment or surroundings. For example, a waste
exposed to the atmosphere may be degraded by the process of
photolysis (solar degradation) or hydrolysis (breakdown in
water). In the soil, biodegradation may result from enzymatic
actions. Degradation rates are higher in the uppermost portions
of a soil profile because there is greater exposure to air,
microorganisms and other biota which promote degradation.
Therefore a substance remaining in the upper levels of soil will
be more subject to degradation than one moving rapidly through
the soil. Similarly, certain biodegradable substances, such as
organic chemicals, are less likely to migrate to ground water in
a hazardous state than non-biodegradable substances because
microorganisms in the upper levels of the soil will cause them to
degrade before they reach greater soil depths and the ground
water.

e Volatility: The volatility of a substance refers to its
tendency to separate into liquid and gas. This tendency depends
upon such factors as the concentration of the substance,
temperature, and vapor pressure. Certain organic solvents are
highly volatile.

¢  Solubility: Solubility is the ability of a substance to be
dissolved in liquids. A waste with highly soluble hazardous
components (e.g., formaldehyde and phenol) would form a leachate
with higher concentrations of hazardous constituents than a waste
with hazardous components low in solubility (e.g., metals), given
equal amounts of water and waste. Wastes with a high solubility
will more readily travel from the waste disposal unit as leachate
if water infiltrates through the cover and into the waste
disposal unit and be more likely to contaminate the ground water
than insoluble compounds. Moreover, wastes that are not readily
degradable will have an even higher potential for contaminating
ground water.
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*  Adsorptivity: Adsorptivity measures the tendency of a
substance to cling to soil particles. Wastes containing
substances with high adsorptivity, such as PCBs and lead, are -
easily bound to the soil, thus restricting their movement through
soil to ground water. Therefore, while lead is not
biodegradable, lead concentration in leachate will be attenuated
due to adsorption.

¢  Bioaccumulation: Substances with a high bioaccumulation
rate,® such as PCBs, tend to accumulate in the tissues of
plants or wildlife.

. Kinematic viscosity: The kinematic viscosity of a substance
indicates the relative rate at which a fluid containing the
substance would flow. Substances with low kinematic viscosity,
such as many organic solvents, would form a leachate which flows
more rapidly than water. Like adsorptivity, kinematic viscosity
would indicate how rapidly a leachate might move toward ground
water.

J Toxicity: A chemical causes acute toxicity if it leads
to death or an illness soon after exposure. Chronic toxicity
is associated with low levels of exposure to certain chemicals
over long periods of time (e.g., exposures to a contaminated
drinking water source). Chronic responses may include cancer or
birth defects. A chemical may cause both acute and chronic toxic
responses. The type of response is generally a function of
the level and pathway of exposure. However, some substances
can be acutely toxic even in minute quantities (e.g., arsenic,
lead, mercury, and toxaphene).

In summary, an evaluation of the chemical and physical properties of a
waste should indicate the potential for a waste reaching the ground water.
For example, a waste with a very slow degradation rate but a low level of
toxicity may cause less harm to the environment than a waste that degrades
rapidly but is highly toxic. Consequently, post-closure care and monitoring
may be extended for those wastes that would impose a higher degree of hazard
over the long-term if released. Scenarios 4 and 5 in Exhibit B~2 illustrate
how information about waste characteristics might be used in a facility
evaluation.

® The octanol-water partition coefficient is often used as a relative
measure of the ability of a chemical to partition into the fatty tissues of an
organism and therefore bio-accumulate. ’
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B.2.3 Environmental and Health Considerations

Environmental considerations include information about the soil,
ground water, topography, and climate such as:

* Unsaturated zone (soil)

-- identity of the subsurface media (e.g., soil and/or rock);

-=- chemical composition of soil subsurface media;

-- soil porosity/bulk density/hydraulic conductivity;'

-- type of surface soils.

¢«  Saturated zone (ground water)

-- depth to ground water, distance to wells;

== hydraulic gradient and hydraulic conductivity;

-- structural/geologic features (e.g., existence of
aquitards, regions of relative impermeability acting as
barriers to the movement of ground water);

== ground water use;

== diréction and rate of ground-water flow.
* Topography and Geography

-- distance to surface water;

-~ distance to property boundaries;

== land formations, and other relevant features of the
facility and site;

-- surface run-off patterms.
* Climatological Conditions

-- weather patterns;

-- precipitation;

~= . temperature.
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Waste constituents or their subsequent degradation or transformation
products released to the environment alsoc may pose risks to human health.
While consumption of contaminated drinking water directly threatens human
health, consumption of food products which have biocaccumulated toxic
substances indirectly affects human health. Population density, uses of
ground and surface water, and present and potential surrounding land use
should be considered when gauging potential exposures and thus the
cumulative level of risk.® Scenarios 6 and 7 in Exhibit B-2 describe
situations in which the population at risk would enter into the deliberations
concerning post-closure care.

® Strategies for protecting ground water have been a recent subject of
EPA attention. Several states have also begun developing ground-water
protection strategies. See: Environmental Protection Agency, "A Ground Water
Protection Strategy for the Environmental Protection Agency,” August 1984.
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CLOSURE, CONTINGENT CLOSURE, AND
POST-CLOSURE PLAN CHECKLISTS

This appendix contains checklists which identify the necessary types of
information that should be addressed in a closure or post-closure plan. A

closure plan checklist is provided for seven major types of hazardous waste
management units:

N Container Storage and Handling Units;

Tank Storage and Treatment Systems;
. Surface Impoundments;

. Waste Piles; |

® Land Treatment;

° Landfills; and

. Incineration Systems.

Also included is a checklist identifying the activities to be included in
a contingent closure plan required for permitted surface impoundments and
waste piles that do not satisfy the specified liner requirements, and for
permitted and interim status tank systems without secondary containment (see
Section 2.1.3 of the main text). In addition, a post-closure plan checklist
applicable to all facilities with disposal units is provided.

This appendix does not include checklisks for miscellaneous hazardous
waste technologies, such as placement of wastes in underground mines, thermal
treatment other than incinerators (e.g., molten-salt pyrolysis, wet-air
oxidation), open burning/open detonation of explosive wastes, certain
chemical, physical, and biological treatment units, some water disposal
activities, and research in miscellaneous units. These checklists may be
provided at a later date as updates to this guidance manual.

The purpose of the checklists is to indicate the types of information to
be included in a plam and to present a suggested format for organizing the
information. The checklists also include the applicable regulatory citations
for reference. The closure plan checklists are organized into three major
sections:

*  Facility Description -- Discusses design and operating
information about the unit and the relationship of the unit to
other hazardous waste management units, if any, at the facility to
provide a basis for discussions of closure procedures;1

! Where a Part B permit application has been submitted for the unit,

much if not all of the information listed under Facility Description will have
been presented in the application. The closure plan need only reference the
appropriate sections of the Part B application where this information is to be
found.
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. Closure Procedures -- Describes the steps hécessary to
perform closure of the unit; and
e Closure Schedule -- Presents timing and scheduling

information for all of the partial and final closure activities.

The suggested format for the post-closure plan checklist conforms to the key
post-closure care activities, namely monitoring and routine maintenance
activities.

Each checklist is designed to address all the possible types of
information that may be necessary to include in a plan for that specific
process type unit. Because site-specific conditicons play a considerable role
in shaping closure and .post-closure plans, not all items on the checklist may
be applicable to a particular unit or facility. For example, if all waste
inventory from the closure of a tank storage system 1s to be sent off site for
disposal, there will be no need to describe on-site treatment or disposal
methods for these wastes. Similarly, if it can be demonstrated that there
will always be sufficient capacity available in an operating landfill cell to
dispose of waste inventory at any time during the active life of the facility,
then there will be no need to provide informaticn on the design and
construction of a new cell.

For the convenience of the checklist user, each item on the checklist
includes a space to note whether the specific information is provided in the
plan or is "not applicable”. In addition, it includes a corresponding space
on the page to accommodate a brief written comment or note explaining why
certain information is not applicable. This information may help to serve as
an outline in preparing the closure plan, as well as a management tool for
reviewing the plans.

In preparing or reviewing a closure plan for a multiple process facility,
the user should refer to each of the applicable process-specific checklists.
For example, for a facility comprised of container storage and handling units,
tank treatment, and landfills, all three checklists should be used. Because
the checklists address activities on a per-unit basis, the landfill checklist,
for example, does not address the procedures for removing and handling the
waste inventory associated with the treatment tank system. In preparing the
closure plan, however, the owner or operator may choose to describe certain
clésure activities on a per-facility basis (see Section 2.2 of the main text).

ICF INCORPORATED

,.



4

OSWER Policy Directive
#9476.00-5

CLOSURE PLAN CHECKLIST:

CONTAINER STORAGE AND HANDLING UNITS

ICF INCORPORATED



¢

Page 1 of 3

i.D.
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CLOSURE PLAN CHECKLIST
CONTAINER STORAGE AND HANDLING UNITS

COMMENTS

NOI
APPL ICABLE

PROVIDLD

PART 2647265

SUBJECT REQUIREMENT

264.111/265.111

FACILITY DESCRIPTION

scription (e.qg., size,

General de
tocation)

1.1

Topographic map

.2

1

in each

List of other HWM units and

wastes handled

1.3

Hydrogeologic information

4

o Ground-water and soi} conditions

o Ground-water monitoring systems

o Corrective actions

1.5 Container storage unit description

0 Wastes managed (EPA hazardous waste
numbers & quantities)

number and size of

o Capacity
containers

Y

Storage area design & ancillar

equipment (including

o

tayout sketch)

Secondary containment design

o

TSCA)

uic,

1.6 References to other environmental
permits (NPDES,

OSWER Policy Directive ’
#96476.00-5 :

2

L112¢b){3)

264.112(b)(3)/265

264.178

Bulk wastes
EmptLy containers

Estimates of maximum quantity of
Residues

inventory (by waste type) to be

removed
o Containers

1.7 Anticipated waivers or exemptions
o
o
o

CLOSURE PROCEDURES

2.1

2.
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COMMENTS

NOT

APPLICABLE

PROVIDED

PART 2647265

SUBJECT REQUIREMENT

26h.4(b) and (c)/
265. 1h{b) and (c)

Description of security systems

1]

Posted signs and 2h-hour
surveillance system

(0]

barrier

fence or natural

o

264.115/265.115

2.5 Closure certification

0 Activities to be conducted

Testing and analyses to be performed

o

o Criteria for evaluating adequacy

inspections

Schedule of

o

Types of documentation

(1]

260.112(b)(6)/265.112(b)(6)

CLOSURE SCHEDULE

3.

260 .112(b)(7}/265.112(b)(7)

Expected year of closure

3.1

3.2

frequency of partial closures

.

3.3 Milestone chart showing time for

264.313(a)/265.113(a)

treatment or disposal

inventory

Removal,
of
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1.0,

EPA

CLOSURE PLAN CHECKLIST

IMPOUNDMENTS

CLOSURE AS A LANDFILL

SURFACE

COMMENTS

NOT
APPLICABLE

PROVIDED

PART 26U4/265

SUBJECT REQUIRELMENT

methods

remova |

Soil

On-site disposal

Off-site disposal

ing

Final cover design (inciud

2.5

264 .228(a)(2)/265.228(c)

):

ings

engineering draw

Area covered

[¢]

Cover characteristics:

[¢]

Material type

Permeabilicy

Depth

Slope

Drainage structures

Vegecation

installation procedures (equipment

and jabor requirements)

[¢]

L112(b)(5)

264.112(b)(5)/265
264.90/265.90

2.6 Ground-water monitoring

Types of analyses:

[¢]

OSWER Policy Directive . '
#9476.00-3

)
)

264. (b)) and (
265.14(b) and (c
264.116/265.116
264.115/265.115

location, and frequency
fencing at closure

Procedures for analyses

Number,
Existing facility fence maintenance

Activities to be conducced

Maintenance of equipment
Other security equipment

Additiona)l
Survey plat

4]
[¢]
o
[¢]

2.7 Description of security systems
o

2.9 Closure certification

2.8
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CLOSURE PLAN CHECKLIST:

WASTE PILES
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[N

AN

CLOSURE PLAN CHECKLIST
WASTE PILESH

COMMENTS

NOT
APPLICABLE

PROVIDED

PART 264/265

SUBJECT REQUIREMENT

equipment, and structures
removal/disposal

demotition and soil

Pile base,

4]

264.113(b)/265.113(b)

time to close

Total

o

264.113{c}/265.113(c)

for handling inventory or completing

3.4 Request for extension to deadlines
closure

OSWER Polic ..

#9476,

0

0-3

See also Contingent Closure Plan Checklist for permitted waste piles without liner systems as specif]ed in Section 264.251(a})

single tiner)

(i.e.,

#
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CLOSURE PLAN CHECKLIST:

LAND TREATMENT
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Page 3 of 4

1.D.

EPA

CLOSURE PLAN CHECKLIST
LAND TREATMENTY

COMMENTS

NOT
APPLICABLE

PROVIDED

PART 264/265

SUBJECT REQUIREMENT

On-site disposal

[¢]

Ooff-site disposal

4]

Procedures for compliance with
food-chain crop prohibitions

2.5

264.280(a)/265.280{a)

lype of crop

[¢]

Analyses to be conducted

[¢]

264.280(a)/265.280(c)

9

2.6 Vvegetative cover design {includin
engineering drawings)

Area covered

[¢]

vVegetation characteristics;

[¢]

Name

requirements

Environmental

preparation

Soil

[¢]

264.280(a){7)/265.280(d)

. 2.7 Soil monitoring

Types of monitoring {soil sampling,
soil-pore tiquid sampling)

[¢]

frequency analyses conducted

L112(b)(5)/265.112(b)(5);

264

2.8 Ground-water monitoring

OSWER Policy Directive .

- .
#9476.00-5
-—
Q
~—
(=]
&
N
. ~
Vel o o
\Q [S 4]
N R e Q
XY L ad
Q h=3-1 -
(=2} cC .
. -1 ")
Y \Q
\Q Ll N
N La >~
~ s Q
[ > -
= -y -
= E ) =
\Q Q2 \Q
N NN N
> @
Q Q
[ =4 =4
[} ]
= =1
=3 Q
[+ - [+
~- 7 [
- o £ o 3
-} Q [} 2}
T @9 - g @
[=4 > & [ - -
@ = S > ¢ o <
s 4 o Q ]
~ o 15 S - 8
(=4 ] S > Qa ] Q
9 - - fow -
. - [ be] - o =
) Q g - > < =3
Q Qe Qo 3 - e [}
w o 3] -
> Q @ e 7} - =4 >
- - [+ Q ) - 4] -
] - Q. e
< -~ 3 @ e ] -
] - = Q [« - - 3
Qe -] =4 aQ Q
- o 0o a@ < o € O =
Q £ Q s Q =4 Q «n «<
= - Q - - - -
7] = (-9 - - - - - Q
i} =4 Q@ 0w - Q<
[-% - e - = - ).
> ! < - X w & @
ad t z © w < QO >
] “
Q =1
Q e Q Q Q e w
[=,) (=]
. -
N .
N

ICF incorporaTED




. ’ OSWER Policy Directive

o #9476.00-5
-
.
P
4 il 1
' i 1l
e ] il
Q I il
Lon il
= 1t ]
I it
4] H i
. =] i 1l
& oo
G I o
&
o
o=
0 =
Qo
. Qo
il 1
i il
U I
1] il
[ 1t
1] I
i il
¢ . 1 [
: [} i 1]
. i il
- H i
il Il
< i 1]
G Wl
] [T
' Hoooaw
=y
HoQn
X - )
it
N %t
I Gl
' [T ]
i ]
1] I
1 il
I (=]
[
] =]
[
. it >n
] Qi
oo &
I Gl
. - It 1]
;] i 1]
- i 1 -
- 1] il -_ o~
‘ b i} n G -
Q= - " — -
Wi H] - o
== it 1 8 -
' Qe I - N - - -
< 1 i} N e L] a Q
& 1 1 [od Lol —~— ~ —~—
< it ] - . e Lel e
! pupt i DY o i L o
! Qo n 9 h [ R -] - o -
{ a AN on o N . . .
{ wW2Z o N e NN " O o
: « j 1] L0 [ N -~ Nl 9 -]
= i Qi . - P N N N
n [T VIR TRV, Y Y- - ~ ~ ~
Q it it ] - - o -
{ = o= N -~ a ] a o
i @ [T SN T 8 - ~ ~ ~
i o€ N - N e} ) -
: I G li e N e - - we
[| N - - Ll - Lad Lad
1] Hi ° - " . . -
il o= (-4 E-4 = -
" i Q9 ] Q9 Q9 Q9
I i N a0 N [3Y N N
I il Y
I il
] i i
i 1] b=
i 1] Q
il 1 E
. I i ~ o
i it Q > <
H it ] o Q e @ -
{ i ] - © < Q =
[t} I ] S =} S SO
il H Q & L -] el
i} H ] [~ -Q,
it i - R Q h-] N Q< =} - ©E
i it il e a < @ g - L @ Q
1 it 1l - S - - e [T X3
1 i Q =} (=] @ = L ] - A=
; Y 1] ] - = S [ ] w h-] Q =
Il i = -0 =} < Q = < - [}
i} n [=4 ;] = = e S = =3 L “ ] -
" [ L~ - D TR w0 s 0 38 R S Q@ >
N il i S QO @ 3 O « Q Z & a0 = o T
I it 1] Q >y e L) - - o Q @ e » Q (=N~
H o= @ = & a € QO ®& Z @ o e = =2
it [ L ] 5] > @ ] et @ b3 @ B o @ “@ o
. i [T S @ < £ o = - = > co
1] i Q Q © b = (=} ~ Lo (= - @ Q Q L >
i ] - - ~ Q < ~ < aQ o = = O
[ ] - A=) Q =] “ Q «§ = ] 3 X s
i = — L (= L -] = ) & W L Q ] ]
i Zh - ] L] D e Q < LS > E =
H Wl il - = ] QD e > o 3] ) Q= = “-c
T 0 = & = = O @ L 3 3 R = o=
] H Lo Q - =4 ~ = = h-] > Q Q. =4 < o -
1 -] > - [ ] w@Q ] Q [=4 9 e - e =
n - |} o i - - [ Q el - =4 e W ] o ) < -oQ
20 e = w o= T a = @ @ = & S & O @ @
TN S Q9 @ & Q9 » Q E I w @ @ O 2 a w3
ol @ € e QW = N e T -0 QD> = =&
I x i Q - QY - T=Q
It ] - b U2} - - Q Q=
e H L] @ -] Q Q Q &= d b = Q Q Q Q =} e Q
Qo >
[T 7] .
W=y e Q = & & -
nooan e - . . . .
n =2 . Qi = ™= = -
oo N
il ] )
B o= i 1] . -
i u e

'CF INCORPORATED



. OSWER Policy Directive
#9476 .00-5

CLOSURE PLAN CHECKLIST:

- LANDFILLS

ICF INCORPORATED



. OSWER Pclicy Directive

. . ; - -
. . #96476.00-5
1 L] ¢
N 1] I I
it i i
= it i “ 1"
(=] It it il
il I "
- il [l i
i i i
. ] i i I
=] 1] I 1]
S o Wy i
- I =n "
o= i
N ow il .
1§ pog] I .
o =N "
. 4 Qo n
t Qo i
i it ]
it 1t ]
i 1t 1
i ] ]
] 1l i
1 I ]
. i il it
. 1] i 1]
(=] i ] It
. ] it I
- i " i
] I it
< i 1] l
a o i
' [ I i
i QY i
it e <L 1y I
Qi i
I 2 It
1 - i
" Qe |t "
i Qe i il
! 1] < U - ]
il i i
1 1" ]
. 1] i 1]
i (=] it
1 1 1
It} S H
. i = i
1 > il
i Qi i
& il
« i Gt il
o t 1 il
;] 1t 1 ]
- it 1 -
. ] 1 1 L BT
: X oo -l
. Q 1} H EonJn!]
B Ll i 1 I~ R
N =w il -
S~ 1t N
- i -y
Z - il i - n
¢ L il 1 .o
' —SQ U o\ [
QZ 1 W . =Tl
& < i N N i
- W N ~ i
< 1] = - -]
= It} =N Ld oy H
2] o N . - i
f Q th oo -
i - [T a W
{ Q &N N -
! 1] < i ~ N 1t
¢ 1] Qe it - - 1]
1 - -
H [T .
i 1 . z
|1} It =4 =] It}
5} " =] N i
noo H N it
H 1 i il
it it i
it i [ 1
1 il (1] - » il
i il & - 1] A -y
! it i « ® P £ < i
¢ " H Q @ - Q= Q [T} QO i
i 1] il L - @ > = w o - N
L 1 1 o -d £ “ O 09 N - 2} 1t
0 n N - Q ] w Q Qc - s ] [~ e QY 1t
1 1] ® % - 4 3 Q e I Q =] S ]
H il N - L < [d =] - - a S - @ ®
i 1§ ] - 3 2] > b=} SO e E = Q@ = Q@ QW I
H 1 @ . <] .9 o &4 S= O ¢ Q £ =N - Q i
It 1] b~} o ow S - e O £ - e 1]
i 1 - [~ o QT =] N (2] [~ [ v - Qe= Q QO WY 1
i 1l " - < [~ [~ S 3 S P N e~ b C 4 X [ -] I
i 1 -] Q L] bl L~ Q o C ey L) Qe =Q Q < b =4 [t}
il " . U] - “ W = W= A ®Q Q >0 SO S
i " ] - - - =] <O © ~ 7} < S & caw I
H i ] ~— ot ] - - (2] so Qoo [~ -8 VWSO Q Al e - Q ;MHEn i
3 1 I < g - - [~ (= Q ~Q SO v A E~wgC 1
1] 1 < = S Q< S Q@ Q@ ~~ E =G ®saQ w9 Q0 a S =0
H i o Qo 73 Q - - - - L Q Q 1 Q - [ E Q V8- 1
. ] i - = o E W & WS W TS & =N <o c &2 ¢ e tvd it
Il il = = < - Q. a owm S O N = T w > XwnaQ i
1t it ZI Q =5 - ~ o - N3 ~ @Y QP E w b QO 4 = F @S- ]
il I (=T < [3] ] @ o ST ®« - E>0 Q =] [22] [ E2Q6 H
[T T R S g€ Sa Qo #24a w» o O - o S0 ®» QW QwW X 0 Qw1
BN e Q QY = /S 8 > ¥ QB e = C o @ c =& Ul e et )
o il Qe @ Q@ = S O 2 - @ B P Q- MS > 9 @ & T ox o ca o il
WX - Y - WS Q9 [ | v [ T E=- v = wZ o 23 b-R |
s it w & Wem S Q= - Y Y Q Do o @3 J=w 8 € Qe = QO Oxmo I
1 < Q [~ (=8 Q S - [~ Y - [ Q - E0w G - Qo Q @ Q = - - 1
I = N w0 @ @W @ IW T e = La ¥ QQ mQ= @ Q | SN QA Qf =wo-—a |
1t =2 Wi - S Qw S eC @ o - “WE N EC X X < Q S PQew = Q o R ] i
= i} [« 1} =] o w2 =] -— =] ~ Q “ Q = S 3 r-- =r- Qo Q@ - Q =1 et Q = ECwO ]
1 1} Vs =] -7 “ OQ [&] Q =2 =ze %2} e T Qo o -4 DE -~ Q& =Q0WA W
1] < > SQ aQ we W < o o ) ->CA i
P i o o= 8Q Q@ =3 > ] QQ € W S @~
i GH - C= = ~a - Q Q [=] - Q Q Q Q Q Q e Qo <« g L Rl = ”
[ i -
i b - oy t
1] il Qt e L) [ N ~ Ol e i
i l--3t ) . . . . . . . ) . It
[T T - - [t - - - Ql « ]
i (201 1]
o ] il . - 1t
] ] . . ]
it - N ]

L ' , ICF incorporaTeD



. OSWER Policy Directive ,

- s
#9476.00-5
N
k
) n 1l " [l
¢ 1 1§ i
- 1] 1l 1
Q i i1 1
[ 1] i
N il 1] i
I 1l 1l
. I I 1]
: =] 1l ] H
] [T T} Il
a ] - I
ooz It
I 1
] = 1
o= i
] Q1 i
’ o Qu il
1t i i
il 1 ]
1 ] il
1] 1 1
I 1t . 1l
1] 1l ”
i 1l
'y . Il 1 1
= 1 I 1
. . 1 1 1]
: - i n H
* 1 1" ]
< 1l 1 1
a oW 1
, w - il
] @ H
=g ]
e i
&= i
[T ] il
TS il
] gt 1
' [N g1 "
1] i I
It il i
I It 1]
] =3 ]
[T It
5§ (=31 Il
= n
’ ] > It
Qo i
(T} ]
. o & 1]
v - il 1] 1l
;] il il It
- 1l i ]
' - ] " 1l
] x 1] 1 I
: o il 1] 3]
; [} 1] il 1f
H =¥ i It 1t
C - il ] I3
- 1 ]
- 1t H i
(- L il 1] 1]
2 1 il 1]
[ 1 Qi H
< Ut Nt 1]
- wWad NI ~ 1"
<= o= —n 1}
> |- N1 " 1
[%2] i N — - H
' < 1] 1] —— 1§
i - i =g p-p- "
1 < e - i
i [/} NN i
[ i [T e n
1} it Ll b
It 1] . . 1
I 1] I - ]
' i It Q9 [ fl
1] i NN - H
i ] 1] p-] ]
| il " - 1]
i 1] H g - b 1l
it 1 =] 7} Q Q 1 1]
il It = - [-% - ~ e [ 1}
il il > g [ g8 . g Q -] q Q It
H It i ~ ° > ¢ @ Qw & c 1] - 1]
V It i =} 3 S w = 9 QO @ < s = s 1]
{ il 1] a2 - Q @ = [ ) - 1}
/ ] 1t < Q e < ) - < i ~N 3 -_ e 1
. i i & [} = & - =] n L) < < =] =4 o [=- -] 1l
il i Qo > e ] [ - 3z - < el Q o ®n gcC H
N il = < ~ 3 - = = Q < ) Q HOR~ DaQ 1]
1] 1] - - - - & @& - Q < 73 SO T© W il
H I 1] Q =4 - [ Q o (=4 > L} [ - TVWow et 1
1 1t - Q =9 e - 3 Do o - CTVS- wawn 1]
i i g Q = 3 2] Q = QO &ww « g [ na@=n QO I 1t
i i 1] @ Q - C @ W = SO - « ~ St e i
H 1l [} - =] -~ < e -] s - - 3 - € - =] n
1 i 7] - - [ Sw =] =} S S0 o < - ol wew il
1] 1] ] 2] ~ - - - g [ S BV ¢ & 2 =] %] /TS Qwuw 1]
4 i 1 - L ] - - [T c &8 <€ a - @ Q = - o ZCw® 1l
~ i 1 @ o Q - @ - 3 L -t 8 7] - Coamt wam I]
1 1 a Q - =9 < > e 7] = - - Q 30 «» A= B e L Q Q » 3 It
. i " b S «~ O 0 SR’ @O > L] - T e = 0 = 0w oo ]
£.. it 1] Q v w mee Qs Qe 9 QY = QO « 0C & NE @@= O N S 1
H " b= - ] T a h-} X < ] Q - S0 S9¢ Q = Qg T O & s
] 1] [ = 3 © ¢ - ] ] X T e - =g e o - S == Q0 ] 1]
It i N u & Ve ew =g - = ] ¢ —-a <o Q= QS QDWW
. t =0 = @ L € MW gwu OC. £= @ € T v £ aa - » Eq =0Qw=1 EQVU= |
] -t} - - = =] @ QO - Q- (S = Q = ) Q== o= Q .. ac < - o QeQw H
[T Y] Q @ g - (= x e Q= O ] S & = Q= =3 b= == QgRECC =TI H
it = C ® [ B I ] [P ¢ w @ c S = 3 S =g ITJa SE oca SV el It
& i Wl | - 3 = - gom Q- - Q - Qo = - - -3 [=-] QO T wn Ta - 39 TR QW 5}
o &y @ E = ®@> L I8 e dE QO O W Ne D PO O CETR W~—EQ 1
[T @ X Q @ = TZ @ < [TH-Y 1]
i 3y C = Q© £ C=w TwW= o =] . Quw i
B i Qo Q = Q @ QU v =c 1 ' 1 1 < ' t t G | 1 i I
n d 1 C 8 Q & Ow= Q Co 1 i | a | 1 i “w | 1 i )i}
1) @ 4 (=B~ i
] i M i
L ] - S 92 -} e o o O Q =] 1]
Qi tt
i Wl it i
b o= N i
" =311 . I}
[T N 1]
: oy ::
] i -
bl it it 1]

lCF INCORPORATED



Posrncnr

o ian

T,

Page 3 of 5°*

1.D.

EPA

CLOSURE PLAN CHECKLIST

LANDFiILLS

NOT
APPLICABLE

COMMENTS

PROVIDED

PART 26u4/265

SUBJECT REQUIREMENT

removal

Procedures for contaminated soil
and disposal (landfilling activities)

(]

List or sketch of potentialily

contaminated areas

Criteria for determining contamination

Estimated amount of contaminated
to be removed

soit

ident

tnci

Procedures for managing

precipitation

o

and method of treatment/

Amount to be removed from

cell

disposal

Amount Lo be managed via jeachate

system {(after closure)

Final cover design (includin

engineering drawings)

9

2.3

264.310/265.310

Material

Area covered
o Cover characteristics

(]

type

Permeability
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EPA i.D,

CLOSURE PLAN CHECKLIST

LANDFILLS

COMMENTS

NOT
APPLICABLE

PROVIDED

PART 2647265

SUBJECT REQUIREMENT

.
»

/265.112(b)(5)

112

264 .
264. 301

Leachate management

2.5

Esctimate of voiumes collected

0

.

Treatment and disposal methods

0

On-site

off-site

264.112(b){5)/265.112(b}(5)

Gas collection and contro}

2.6

pipeline

location and
configuration

o Well

0 Gas processing facility

c)/

264.14(b) and
265.14({b} and {c})

.

2.7 oescription of security systems

Existing facility fence maintenance

0

fencing at closure

o Additional

0 Other security equipment

264.116/265.116

Survey plat

2.8

264.115/265. 115

2.9 Closure certification

0 Activities to be conducted

OSWER Policy Directive .

Testing and analyses to be performed

0

0 Criteria for evaluating adequacy

inspections

0

Schedule of

#9476.00-5

Types of documentation

0

264,112(b)(6)/265.112(b)(6)

CLOSURE SCHEDULE

3.
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£EPA 1.D.

CLOSURE PLAN CHECKLIST

LANDFILLS

COMMENTS

NOT
APPLICABLE

PROVIDED

PART 264/265

SUBJECT REQUIREMENY

Contaminated soil disposal

o

instatiation

o Closure cover

0 Waste disposal via other methods

264.113(b)/265.113(b)

time to close

Total

o

264.113(¢)/265.113(c)

for handiing inventory or completing

3.4 Request for extension to deadlines
closure

OSWER Policy Directive
#9476.00-53
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PR
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1.0

EPA

CONTINGENT CLOSURE PLAN CHECKLISY
CERTAIN TANK SYSTEMS, WASTE PILES, SURFACE IMPOUNDMENTS

COMMENTS

NOT
APPLICABLE

PROVIDED

PART 264/265

SUBJECT REQUIRLMENT

CLOSURE PROCEDURES

Final cover design (including

engineering drawings)

3.1

264%.310/265.310

Area covered

0

Cover characteristics:

o

Material type

Permeability

Depth

Slope

Drainage structures

soil

preparation procedures)

Vegetation (type,

Installation procedures (equipment

and labor requirements)

0

procedures

Erosion control

0

s

: 264.112(b)(5)/265.112(b)(5)
264.90/265.90

1.2 Ground-water monitoring

installation

Well

0

OSWER Policy Directive
#9476.00-3

264, 34/265. 14

and depth

location,
location, and frequency

fencing at closure

Procedures for analyses

of wells
Number,

Number,
Method of construction

Existing facility fence maintenance

Types of analyses

Description of security systems

o Maintenance of equipment
o Other securiLy equipment

0o Additional

o
o

1.3

ICF INCORPORATED
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1.D.

EPA

POST-CLOSURE PLAN CHECKLISY

SUBJECT REQUIREMENT

264.310{b)/265.310(b)

264 .318(D)(1)/265.118(b)(1)
265.90/265.90

GROUND-WATER MONITORING

1.

and depth of wells

location,

Number,

1.1

Frequency of sampling

1.

Types of analyses to be conducted

1.3
1.4

Procedures for sampling and analyses

{including party responsibie)

)
1

b){1);
280(d){ 1)

}/265.118{
1)/7265.

by
d){

(b
o(

264,118
264 .28

SOiL MONITORING

2.

Number and frequency of samples

2.1

Types of analyses to be conducted

2.2

Procedures for sampling (including

party responsible})

2.3

264 .118(b); 264.310(b})(2)

LEACHATE MONITORING AND REMOVAL

Monitoring procedures and frequency

of monitoring

3.1

Estimated quantity of leachate

3.2

Procedures for coflecting and

removing leachate

3.3

OSWER

B

Procedures for treatment and disposatl
on-site

o

3.4

0o Off-site

Policy Directive
#9476.00-3 :

264.118(b){2}/265.118(b)(2)
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1.D.

EPA

POST-CLOSURE PLAN CHECKLIST

COMMENTS

APPLICABLE

PROVIDED

PART 264/265

SUBJECT REQUIREMENY

8(b)(2)/265.118(b)(2);
0(b)/265.310(b)

264.11
264,314

MAINTENANCE ACYIVITIES

5.

Maintenance of final cover

5.1

Mowing and fertilizing

[+]

Replacing lost soil and reseeding

o

Maintaining drainage channels and

culverts

[+]

Controlling rodents and insects

[+]

y ptans for damage caused

y seévere storms or natural events

Contingenc

b

[+]

5.2 Maintenance of monitoring systems

replacement/

Monitoring welt
redrilling

[+]

Sampling pump replacement

o

Other equipment maintenance

o

5.3

268.1317(¢c)/265.117(c}

Maintenance of security systems;

fence, warning signs, and gates

maintenance

[+]

Responsible party

o

OSWER Policy Directive
#9476.00-3 .
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